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PREFACE 



Id November 1987, the Ministry of the Environmeot released a discussioo paper on a new 
Clean Air Program for Ontario entitled "Stopping Air Pollution at its Source." During a 
90-day comment period a series of public and special interest group meetings were held 

throughout the Province and wide-ranging written submissions were m,ade to the Minister. 

The Draft Regulation of the Clean Air Program contains an overview document accom- 
panied by several appendices which describe procedures and protocols in detail. The 
appendices are referenced and described below and in each volume. Copies of the 
documents can be obtained separately or as a package from: 



Environment Ontario 
Public Information 'CeDtre 
135 St. Ciair Avenue West 
Toronto, Ontario 
M4V 1P5 

Telephone Number (416) 323-4321 

Tlie Ministry believes that asking the public for its opinions - and listening to them - is 
essential to the development of programs which are effective in protecting our environnieat. 
Therefore, province-wide public consultation activities are being planned over a 180-day 
period. During this time, the Ministry will hold meetings to explain its Clean Air Program 
and to seek out the views of interested parties. 

All members of the public are encouraged to participate in the public consultation process 
and to respond to the Ministry's request for comments. The comments received will then 
be taken into account as the program is finalized. 



Summaiy of CAP 'Docementatioii 



The Clean Air Program, Draft Regulation outlines the Ontario Ministry of the Environ- 
ment's proposals for regulating statiooary air ennission sources in the Province. The 
conteots of the Draft Regulation are presented in an overview document and three volumes 
of appendices. An additional volume summarizes the comments received by the Ministry 
on its 1987 Discussion Paper - "Stopping Air Pollution At Its Source." In order to assist 
in the reading of the documents the following summary of the contents of the various 
volumes is presented: 



.Draft Rc'gulation 'Overview: 

In this volume the key elements of the Clean Air Program are identified, and the way in 

which the Ministry is proposing that they should be integrated into a new regulatory 
package is specified. 



M^poos^ to Public Commenfe: 

Comments received at public meetings, meetings with special interest groups, an open 

workshop, and in submissions as a result of the Discussion Paper are summarized, and 
references are provided as to how and where the comments have been incorporated into the 
Draft Regulation or reasons are supplied as to why this has not been possible. 

Appendlc^ 1 and 2 



Affmndix 1 - DEFHSTTnONS 

Technical terms used in the overview document and in the other appendices are defined to 
facilitate the interpretation of these documents. 



Appendix 2 ~ SOURCE 'REGISTmAHON 

Appendix 2-1 = SOURCE KEGICTRATION RATIONAI^ 

The purpose and intent of the proposed source registration scheme are identified. 
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Appemlk 2-2 » SOURCE RBGWraAUON UBGBLATION 

The anticipated scope of the proposed source registration scheme is outlined. The appli- 
cability of source registration, and the requirements on owners and operators, including 
thresholds, the proposed treatment of mixtures and trade names, and proposed exemptions 
are identified. 

Appendix 2^3 = USTS OF CHEMICAL SUKTANOK FOR SOURO 

WEGWmATiaN 

The list of chemicals which owners or operators will be required to consider when filing a 
source registration statement is provided. This list is presented (1) in alphabetical order, 
(2) by CAS number order with synonyms, and (3) by synonyms in alphabetical order. 

Appendbc 2-4 - CANABIAN CTANDARD MDU^im4L 

CLASS^IMCATION CODES 

A listing of the Canadian Standard Industrial Classification Codes accompanies the Lists of 
Chemical Substances for Source Registration which it is proposed should be dealt with in 
the initial phase, the second phase and the third phase. 



Appendix 2-5 - SAMP1£ KEGWrRATION FORM 

A sample registration form is provided. 

Afffemiix 2-<5 - SAMPLE MSTRUCHONS 

A sample of the instructions (from U.S E.P.A. SARA Title Hr Section 313) is supplied. 

Appendix 2^7 - SAMPLE EMISSION GR'OSS-RHrEre^ICT^ 

A sample of the Emission Cross-Reference and Section 313 Final Rule (which includes a 
sample method for estimating releases) is provided. 

^peedlces: 3-7 

Appendix 3 =■ IMPIJa^E^r^A^ION OF Tiffi O^W AIR PROGRAM 

ntie manner in which it is proposed to implement the Clean Air Program is provided. 
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AppenMx4 - APPRO¥ALS 

The details of the proposed approvals mechanisms uoder the Clean Air Program are 
provided. 



Appenax4^1 - .APPEOVAIS PRO^SS 

The proposed requirements of the Ministry's air approvals process, under which certificates 
of approval to construct and operate will be issued, are specified together with basic 

information requirements for the process, and the manner in which it is proposed the 
process should operate. 



Appemlix 4-2 - GH«HMC 'CErTMCATK^ OF APPROVAL 

The proposals to handle the granting of certificates of approval to sources which have 
minor impact on the environment, and have common characteristics which permit generic 
or class control limitations to be employed, are itemized. An example based on U.S. state 
regulations for dry-cleaning establishments is appended. 



Appendix: 4-3 = EXPERIMENTAL FACHJITCS 

Proposed measures for handling pilot plants, laboratories and prototypes are identified. 

Appendix 5 ■= SMAEL AND' SPECML^ SOURCES 

The Ministry's proposals for handling the approval of small and special sources are 
described. 

Appendix 54 ~ SMALL SOURCE DESIGNATION UMim 

The Ministry's suggested m.ethodoIogy for defining small sources,, is provided, accompanied 
by a list of suggested small source designation limits for chemicals included in the source 
registration process. 

Appendix 5-2 - COBES^ OF PMAOIGE. - CONGHTUAL O'UTLiSIE 

Codes of Practice are suggested as a mechanism for handling the regulation of certain 
types of sources. These include sources not amenable to conventional control technologies, 
defined as necessary or unavoidable and/or conducted infrequently or for short time periods 
at a particular location. The general conditions which will be included in codes of practice 
and a sample for open burning are provided. 
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Appemix 6 ^ CONTAMINANT ■GLASSMCATION PROOESS AND AM, 

QUAUTY OTANBAKDS 

The methodologies which are proposed for the contaminant classification process and the 
setting of air quality standards are discussed. 



j^^xnA &1 = OVERVIEW: CIJySSlFICATION, REGUIATORY 

.^TRATEXJIES ANB' AIR QUAUTY STANDARBS 

The role of classification and air quality standards in the Clean Air Program; definition of 
a target list of chemicals; the classification methods which will be used; features of the 
proposed "interim classification" system, including a "public participation in classification 
process"; and the general characteristics of the proposed system for defining regulatory 
strategies, criteria and standards are summarized. 



Aj^m&c 6-2 - 'TBDE CLEAN AIR PROGRAM (CAP) GENERIC 

CLASSIFI'CATION PROCESS' 

The types of information which will be considered in the process of classifying contami- 
nants are identified. 



Appendix 6-3 = MINISTRY OF TEE ENfVIRONMHCr' 'ClffiMICAL 

I^VEL^OF-CONCERN CLASSIFIG4nON PROCES 

Details of the proposed Ministry of the Environment process for classifying contaminants 
are supplied. Three methods are identified: development of (1) "detailed" or (2) "preli- 
minary" dossiers together with the use of the MOE detailed scoring system; and (3) the use 
of various jurisdictional and property information. 



Appendix 6-4 ~ PROPOSED' INTERIM UST OF CO'NTAMMANIS 

CLASSffTED ON THE BASK^ OF UEVEI>OF-CONCERN 

Included in this Appendix are a proposed classification of contaminants listed as emissions 
in certificates of approval over recent years,, and priority chemicals believed to be in use in 
Ontario which have been identified under the Canadian Environmental Protection Act or by 
other recognized jurisdictions as being of concern, 

Appenax6-5 - PARTI: PUB^LIC PARTICIPATION IN THE 

'CL4SS1DFICATION PROCES 

The process whereby the public, industry, and interested parties will be able to contribute 
to the classification of contaminants, is detailed. 
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Appendix (y5 - PART 2: CHEMICAL DOSSD^S 

Details of the requirements concerning the submissioii of chemical dossiers are supplied, 
together with a manual describing the Chemical Evaluation Search and Retrieval System 
(CESARS) written by the Michigan Df:partment of Natural Resources as part of a joint 
effort with the Province of Ontario. 

^^mdk &6 - REGULATORY MliATBGIES: THE DECMON 

PROCESS 

A three-tier approach which the Ministry of the Eovironment is considering in order to 
produce air quality standards and chemical specific regulatory strategies is discussed. 



.Appemih &7 = INTBRM AIR, QUALITY STANBARBS^ 

The values which the Ministry is proposing to use io connection with the new modelling 
package in evaluating applications for certificates of approval are supplied. The lists are 
arranged accOTding to the averaging period which will be used: 24 hour; 1 hour; 10 
minute; irregular averaging times; and I year. 



Appendix 7 * 'EMBSION UMTIS ANDi APPROVAL 

The Ministry's proposed mechanisms for setting and listing emission limits for use in the 
certificate of approval process are provided. 



Appmdix 74 - HVHSSION UMfTS 

The emission limits for various processes which the Ministry is proposing should be 

appended to a final draft regulation and used in the certificate of approval process are 

discussed. 



A^mOx 7-2 - GUlDEyn^ FOR DETERMINATION OF EMISSION 

DMns 

The poMcies snd requirements of the Ontario Ministry of the Environment used in setting 
emission limits under the Clean Air Program are documented. / 

Jm^ndix. 7S ^ IHE mflSSION UMTT^EniNG PROC^ 

The process for setting emission limits is outlined. 
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Appendk 7-4 - REQlJlKEM»fIS FOR UPSETS:, STAKTUPS, 

SHUroOWNS AMD BYPASSES 

TTie conditions under which by-passing of air pollution control systems are not permitted 
are identified. 



AfperOx 7-5 - ¥ISffiI^ EMISSIONS 

The Ministry's proposals conceming visible emissions are provided together with U.S. 
E.P.A. Regulations on Standards of Performance for New Stationary Sources which will be 
used as a basis for proposed regulatory changes. 

AppenOx 7^ - PUBUC CONSIILTAIION PROVISIONS 

Proposed avenues for public discussion of emission limit setting and the issuance of 
certificates of approval are identified. 
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Appendk 8 - AML QUALTTY' MODELLING 

An overview of the dispersion modelling requirements associated with the certificate of 
approval process is provided, including the manner in which the modelling should be 
applied. 



AiymnOx 84 - A GENERAL USER'S GUODDE FOR SOURCE 

ASSESSMENT 

Details of the requirements conceming modelling are supplied. 

Appendix 8^2 = DETATLEIl- DKCRDPTION OF _THE_ FU-LL MULTI- 

SOURCE AIR QUMJTY MODmXJNG TECHNIQUE 
FO'R CALCULATION OF LOCAL AIR 
CONCHCTRATIONS 

The modelling paGkage which the Ministry is proposing is described in detail complete 

with equations. 
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Appmdm8-3 - MODHUNG SCfflTOUlE - MEIHODOIjOGY FOR THE, 

DETERMINATION OF METEOROLO'GICAL 
PAMAMUTHRS MEQUffi^ FOR THE FULL Affi 
QUALTTY MODEL 'CALCUL^HONS. 

The process for determining the meteorological inputs to the models is described. 

Appendix 8^ » A USER'S GIMIE 'TO THE MR QUAUTY MODHIMG 

SOFTWARE 

A guide is provided to facilitate the running of the computer programs.' associated with the 
dispersion modelling package. 



Apjxndix 8-5 - SUPPIJEMHWARY CONmOL PROGRAMS 

The conditions under which the Ministry is proposing that supplementary control programs 
should be utilized under CAP are identified. 



Affxndk 9 *• SOURCE TESTING 

Tlie general provisions which it is proposed should govern source testing programs under 
the revised regulatory structure are supplied. 



Affmndh 9-1 = SOURCE 'TESTTING CODE 

Ontario's source testing code, which is under revision, is referenced. It is proposed that 
the revised version of this code will be the standard reference for use with the revised 
regulation. 



Appendk 9^2 - SO'URaE 'TESIMG MEIHODOLOGIEi M OIHHR 

JURBDICnONS 

A list of reference test methods from the U.S., which it is proposed should be used in 
Ontario, is supplied. 
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Aj^mdkm - AlffilP4T Am MOOTTORING 

The general requirements concerning ambient air monitoriiig are identified. 



Appendscm4 - AMBffiNT AM, MONITORMG iyPPROVED iSAMPIlNG 

Mm ANALYTICAL MEraOES 

Tlie sampling and analytical mettiods approved by the Ministry for pre-operational and post 
startup ambient air monitoring are summarized. 



Appendbc 10-2 ^ .ASS^SING 'T¥m IMPACT OF AJraORNE 

CONTAMWAMIB ON SOM. Mm THWEMMAL 
VEGEmHON 

The Ministry's methodology for evaluating the effect of airborne contaminants on soils and 
vegetation are detailed as a standard measuring/assessment technique. 



Appendk 11 = QUAIZTY ASSURANOE FOR ^TBE. OUEAN .AIR PRCM3-RAM 

The general quality assurance requirements under the Clean Air Program concerning: 
continuous ambient air monitoring activities; continuous source emission monitoring acti- 
vities; discrete ambient air monitoring activities; and discrete source emission monitoring 

activities are discussed 
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APPENDIX 3 
"Bf PLEMENTATION OE THE CLEAN AIR PROGRAM 



APPENBIX 3 
IMPLEMENTATroN OF THE^ CLEAN AIR PROGRAM 



Two of the major goals of the Clean Air ProgTam are to virtually elimioate the emissioo to 

air of toxic chemicals io Ontario and to exercise responsible environmenta! stewardship in 
the release of all other materiaL 

The Ootario Mioistry of the Environment recognizes the major economic and resource 
impact the Clean Air Program will have. In contrast, the Ministry believes that the 
environmental benefit of the program will outweigh the costs. Accordingly, the Ministry 
has sought a phased implementation of the program to obtain an immediate improvement in 

the air quality of Ontario, prudently and efficiently use Ministry resources and provide 
sufficient time to our industries to implement the control technologies required. To achieve 
these objectives, the Ministry has proposed to phase in the program on an environmental 
priority basis. Three phases are proposed. Phases will be driven by a schedule based on 
high Level-of-Concem chemicals (see Table). The contaminants associated with each phase 
are subject to change; a notice period will apply to changes in the schedule. Contaminants 
for Phase 2 and Phase 3 will be selected from the Level 1 and Level 2 contaminants 
respectively, as listed in Appendix 6-4. 

TABLE: Implementation by Chemical 



PHASE CHEMICAI^ REGULATED 



Phase 1 Acrylonitrile 

Benzene 

Carbon Tetrachloiride 
Fo:nn aldehyde 
Vinylchloridc 

Lead 
Manganese 

Dioxins and Furans 



Phase 2 TBA 



Phase 3 TBA 



For each phase of implementation, proponents will be given the option of obtaining a 
certificate of approval to construct or to operate for the entire facility, using the prelimi- 
nary Level-of-Cbncem classifications listed^ or for individual sources of the phase-specified 
contaminants. 
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Phase 1 of implementation will begifl with promulgation of the regulation. All new, 
modified and existing facilities emitting selected (Phase 1 tabled) chemicals must imple- 
ment controls, designed to meet emission standards set by the Ministry after promulgation 
of the regulation. These emission standards will cover not only the designated substances 
but all contaminants emitted by such sources. An appropriate period will be allowed in 
order to enable the proponents to plan, order, receive and install the required control 
technology. During Phase 1 of implementation, source registration will permit Ministry 
consideration of the chemicals to be covered in the subsequent phases. 

Chemicals identified for Phase 2 and Phase 3 implementation will regulated in a fashion 
identical to Phase 1. New, modified and existing sources will be required to control 
emissions and meet community Air Quality Standards. The proponents again will have the 
option of applying controls for all emissions on a facility basis or may control only those 
sources which emit chemicals covered by the applicable phase of the regulation. 

Phase 2 and Phase 3 of the implementation will be identified prior to requirements for 

implementing controls. 



APPENDIX 3 - pg. 2 



Phased Impieimntaimn of CAI^ 
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APPENDIX 4-1 
,APPRO¥AL PROCESS 



-1., MTOODUCTION 

The approvals process serves two eEvironmental protection functions. It promotes the 
coEsideration of environmental impacts dyring the planning for operations which emit 
pollutants, and it provides the opportunity for enforcing conditions on the operators of 

sources. 



1. TYPES O'F APPRO^¥ALS 

2.1 General 

Certificates of approval may be Issued for the following types of sources of 
emission: 

• single source 

• multiple sources 

• a complete facility e.g. a foundry, a manufacturing plant. 

It should be noted that any particular source may emit one contaminant or more. 

2.2 Approvals are required for: 

2.2.1 New Facilities or Sources: 

« an approval to construct; and 

• an approval to operate 

2.2.2 Existing Facilities or Sources that are Proposed to be Physically Altered or 
Relocated: 

an approval to construct the physical alterations and to operate the 

altered source/facility,, or 

• a revision of the previously issued permit to operate) 

2.2.3 Existing Facilities or Sources that are Proposed to Undergo a Process 
Change (e.g.. Changes in Operational Parameters, Raw Material Change, 

Changes in Production . Rate) Without any Physical Alterations to the 
Source: 

• revisions of the previoEsly issued approvals to construct and operate. 
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CERTIFICATES 0¥ APPROVAL 



'The Approvals Director may issue several types of certificates of approval . These are 
described in outline in the following sectioos: 



3,1 Certilcate of Approval to Construct and Operate 

3.1.1 A certificate of approval that allows both constructioD and operation of a 

source must be obtained prior to construction of the source. Before 
obtaining this permit to construct and operate, the owner/operator may only 

construct buildings, foundations, install piping and electrical wiring, but 
must not install equipment that may emit pollutants into the atmiosphere, 
including: retrofit pollution control equipment; boilers, incinerators; open or 
vented tanks. Alt construction performed prior to obtaining a certificate of 
approval will be taken on at the propooent's risk. The Ministry may 
require changes to constructed facilities if the review of the application 
warrants them. 

3.1.2 This certificate to construct and operate also is intended to address the 

normal, productive operation of a facility, process, piece of equipment or 
thing, as well as reasonably expectable operating periods such as startup, 

shutdown and designed bypasses. This certificate will include, but is not 
limited to, the following conditions: 

• operational parameters considered necessary to ensure that the source/ 
facility does not emit contaminants in excess of the stack emission 
limits set out in the permit to construct; 

• operation with due care at all times to prevent upsets or conditions 
which may lead to emissions greater than the emission limits; 

• preventive maintenance procedures; 

process and emission control alarms and interlocks; 

• recording and reporting procedures to ensure that the preceding 
conditions are met [inci for auditing and inspection by the District 
Officer; 

• frequency and protocol for future emission testing; 

• startup, shutdown and emergency shutdown procedures to minimize 
emissions; 

other special coEditions on a case-hy-case basis; and 
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• certificate expiry date. 

3.1.3 The certificate to construct and operate will be time-limited in accordance 
with the expiry data set out as a condition on the certificate. Alt such 
certificates will have to be renewed every 10 years or at more frequent 
intervals as deemed necessary by the Approvals Director. Alternation of 
the approved sources will result in a need to re-evaluate the operation of 
those sources prior to the expiry data of the certificate to operate. 

3.1.4 In certain cases, it may be necessary to issue a certificate of approval to 
construct and operate for a source where inadequate information exists .is to 
the likely performance of the planned controls for a pollutant of interest. 
In such cases, additional conditions will be imposed with respect to (i) 
demonstration/performance testing, (ii) test runs to set operational 
parameters, (iii) test protocols, (iv) recording during testing, (v) reporting of 
testing and test results, (vi) duration of testing, (vii) stack emission limits 
and (viii) any other conditions that may be necessary to ensure piojjer 
operation and maintenance of the source during the temporary operation of 
the source. 

3.1.5 Under the terms and conditions of such a certificate the owner/operator may 
proceed to operate, on a temporary basis and for a limited period of time 
with a maximum of six months, in order to: 

• carry our stack testing in accordance with Appendix 9; 

• ascertain operational/critical parameters for inclusion as conditions of a 
revised certificate to construct and operate; 

• test monitoring equipment; and/or 

• gather other operational information found necessary on a case-by-case 
basis. 

3.1.6 All certificates of approval to construct and operate will require that the 
construction be initiated within twelve (12) months of the issuance of the 
certificate and completed within 24 months, or for large projects, on a 
schedule set as a condition of approval. Where only part of the approved 
works are actually constructed within the stated time limits, it may be 
necessary to re-evaluate the source immediately before operation of the 
partially completed facility is allowed. This will be required if there is 
reason to believe that emissions might be different from those originally 
expected. 

3.1.7 The information required under the conditioiis of the approval to construct 
aind operate may be used in the foUowing ways: 
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to verify compliaoce: stack testing will show whether or not. a facility 
is io compliance with the stack emission standard(s) set out in the 
CAP regulation and/or proposed in the applicant's technology review 
and specified as condition,s in the certificate to constract and operate; 

to establish operational parameters and procedures, monitoring 
requirements, critical emission parameters and other pertinent findings 

to he set out as conditions in a revised approval to construct and 

operate. 



3.2 Certificate of Approval (Construct) 

3.2.1 A certificate of approval to operate shall be obtained by any person 
engaged in normal, productive operation of a facilityj, process, piece of 
equipment or thing, where the following conditions apply: 

• no certificate of approval to construct was required to be obtained 
under earlier versions of the Environmental Protection Act (i.e., where 
the source predates the requirement for approval to construct); and 

• the source requires no physical alteration or modification in order to 
meet the requirements of the amended Act and the revised REgulation 

as proposed for the Clean Air Program. 

3.2.2 Certificates of approval to operate will address the normal, productive 
operation of a facility, process, piece of equipment or thing, as well as 
reasonably expectable operating periods such as startup, shutdown and 
designed bypasses. This certificate will include, but is not limited to, the 

following conditions: 

• operational parameters considered necessary to ensure that the source/ 
facility does not emit contaminants in excess of the stack emission 
limits set out in the Regulation; 

• operation with due care at all times to prevent upsets or conditions 
which m,ay lead to emissions greater than the emission limits; 

• preventive maintenance procedures; 

• process and emission control alarms and interlocks; 

• reliability of air pollution control equipment and process controls 
proposed for this source; 

recording and reporting procedures to ensure that the preceding 

conditions are met and for auditing and inspection by the District 
Officer; 
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• frequency aod protocol for future emission testing; 

startup, shutdown and emergency shutdown procedures and schedule 
to minimize emissions (see Appendix 7-4); 

• other special cooditions on a case-by-case basis; and 

• certificate expiry date. 

3.2.3 The certificate to operate will be time-limited in accordance with the expiry 
date set out as a condition on the certificate. All certificates to operate 
will have to be renewed every 10 years or at more frequent intervals as 
deemed necessary by the Approvals Director. Alteration of the approved 
sources will require resubmission of an application for approval first as a 
modified source. 



3.3 Generic Certificates of Approval 

Generic approvals will be developed to expedite the approvals process for repetitive- 
type applications, which cover similar industrial or commercial operations with 
similarities in design, layout or other relevant critieria (e.g., gasoline or propane 
dispensing facilitiesydry-cleaning establishments, small boilers). In this category, 
there are numerous installations in which the control technology, modes of 
operatioE, emissions evolved and surrounding land use are similar, aod therefore an 
engineering review of each type is deemed sufficient for the purpose of granting a 
certificate for the entire group, provided that the proposed source meets the criteria 
assumed for deeming the generic ap,proval acceptable. For additional information, 
refer to Appendix 4-2. 



4. APPLICATIONS FOR CERTIFICATES OF APPROVAL 



4.1 Basic InforinatiO'ii Reqiilrements' 

All applications will require the same basic information processing, regardless of 
whether they are for construction and operation, or for operation only. The 
following outlines the basic reqirements: 

4.1.1 The owner/operator may apply for this certificate by filling out the 
appropriate application forms and providing all information required to 
address matters outlined in 3. previously. Insufficient information may 
result in refusal of approval, or delayed processing of the application. 

4.1.2 An application for a certificate of approval to construct and operate will 
first encompass basic information related to a source or sources of 
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emissions namely: owner, operatoir or designate, location, process 
description, heat and material balance, emission controls, prodiiction data, 
operating information, relevant drawings and plot plan, surrounding land 
use, stack and source parameters, raw materials, contaminants emitted, 
emission rates and limits, noise parameters, cost of process and control 
equipment, construction schedule and commissioning schedule. 

4.1.3 Tlie owner/operator must include the documeTitation supporting source 
emission limits with the application for an approval, for emissions of all 
emitted contaminants. 

4.1.4 The application for a certificate of approval to construct and operate will 
also encompass detailed information with respect to: 

* operation and operating parameters determined during performance 

testing of similar unis or the subject unit(s) in the past, etc., 



• maintenance, 

• monitoring, and 

'• emergency procedures.. 

4J Application for Renewal of a Certificate of Approval 

4.2.1 The application for a renewal of a certificate of approval shall include all 
information in 3 above, and in addition data on operation and maintenance 

of the source during the previous operating period as well as the 
documentation supporting the source emission limits for the contaminants 

emitted by the source. 

4.2.2 Recoramissioning of a source which has been shut down for more than 
12 months will require that a new approval be obtained. 



43 Conipleted Application 

4.3.1 A completed application provides all information in sufficient detail that an 

engineering and scientific assessment can be carried out for the purpose of 

predicting the environmental im;pact of the source under consideration. It is 
one in which: 

» the application form is completely filled out by placing pertinent 
information in the spaces provided on the form and striking-out all 
other spaces that are not applicable, 

* all supporting information is attached as detailed below, and 
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duplicate copies of the form and supporting information are provided. 

4.3.2 Incomplete Forms: The forms represent the minimum amount of 
information necessary for a technical assessment; each space on a form 
should be filled in or struck-off. Incomplete forms or forms with 
insufficient attached information, e.g.^ engineering reports, technology 
review reports, will be returned to the applicant from the approvals branch 
or from the district office. 



5. REQUIRED' INFORMAMO'N 



5.1 Drawings and. Related Information, 

Sufficient information by way of drawings and flow diagrams shall he provided w'ith 
an application to clearly represent the equipment, process or facility. It is important 
for an engineering review that the drawings be up to date, to scale and show ;ill 
buildings, process equipment, material handling facilities, points of emission 
(location and height) and the property limits. 

The following materials will be required as supporting information, where they are 

relevant to the source type.: 

• process flow diagrams for raw materials e.g. solids,, liquids and gases from input 
to the final product stage (most sources will require this), 

• flow diagrams of pollutant generation to final emission (all sources require this), 

• traffic flow diagrams (where vehicles are routinely used on site, other than by 
employees travelling to and from the facility), 

heat and material balance flow diagrams (generally for combustion systems, but 
also many chemical processes), 

• site or plot plan to scale showing all buildings, process equipment, property line 
locations, emission sources [e.g. stacks, vents, roof exhaust fans, storage piles, 
material handling facilities, storage tanks, roadways] (all sources require this), 

• building drawings [e.g., floor plans, roof plan, building elevations] showing 
critical receptors on-prope,rty [e.g., fresh air intakes, openable doors or windows] 
(where the source is in, on or near a building), 

• plot plan showing relation of emission points to off-property structures in 
immediate neighbourhood (all sources require this; may be combined with site 
plan noted above and/or roof plan), 
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• manufacturers' shop drawings of process aod environmental control equipment 
(wtiere equipment is involved and available drawings show relevant design 
details), 

• photograplis of existing and/or similar facilities, equipment, etc., aerial 
photographs (to augment or serve in lieu of plans or drawings), 

• documentation of the background concentrations of pollutants emitted by the 
source in the area of the source (all sources require this), and 

input data required for dispersion modelling and results of dispersion calculations 
carried out by or for the applicant (all sources require this). 



S.2 Emissioii Limit Documcntatien 

Documentation supporting the acceptability to the Ministry of the emission limits 
used in designing sources shall be included with all applications to construct and 
operate for a new source or a modified existing source as well as with all 
applications for an approval to operate. The detailed review procedure is outlined 
in the "Guideline for Determination of Emission Limits" (Appendix 7-2) and the 
"Emissioo Limit-Setting Process" (Appendix 7-3). 



5.3 Estimated Emission Rates 



5.3.1 Contaminant emission rates must be stated in all applications for new or 
renewal certificates to construct and operate for renewal of certificates of 
approval to operate. Emission rates may be estimated by any valid method, 
subject to this Ministry's review and acceptance. Emission rates estimated 
in the following ways will usually be reviewed favourably: 

stack testing results for sources similar to that under review, 

previous stack testing of the source when an existing source is under 

review,, 

heat and material balance methods, 

other engineering and scientific calculations (e.g., evaporation rates), 
and/or 

manufacturers' performance guarantees on air pollution control 
equipment. 

5.3.2 Since CAP requires an air shed modelling approach for all sources in an 
area, reasonably accurate emission rates are required in addition to 
maximum possible emission rates. 
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Approval Process 



5.3.3 ModelMiig methods are described in Appendix 8, Air Qaality and 
Modelling. The applicant shall model the sources applied for in the 
application along with all existing sources on the property as well as all 
toiown sources outside the property, if those sources emit the same 
contaminants as the source(s) proposed. Techniques for determining how 
far to go in examining off-property sources and accessing information on 
such sources is given in Appendix 8. The modelling results are to be 
submitted as supporting information with the application. 



6. PRELmilNARY ■REVIEW 0¥ APPLICATIO'NS 

When an apphcation and its supporting documentation are prepared, the package 
proceeds for submission to the Ministry. The following sections, along with the 
flow chart on pages 10, 11, 12 to describe the mechanism of the approvals review 

process. It should be noted that the applicant is expected to have completed the 

Emission Limit Setting Process (Appendix 7-3) in preparing the application. 

6.1 Routing of applications 

The application in duplicate shall be forwarded to the Ministry's Regional or 
District office having jurisdiction in environmental matters for the geographic area 
in which the facility will be constructed and operated; in the case of mobile 
equipment, it shall be the MOE office for the area in which the owner's head office 
is located. 

6.2 Bistrict Office 

The application is reviewed by the District Office staff, and if found to be 

incomplete will be returned to the applicant. If the application is considered to be 
complete, the District Officer will have two possible courses of action. If the 
source is capable of treatment as a Generic Approval, he may direct it to staff of 
his District or Regional Office for processing. If it is not capable of treatment as a 
Generic Approval, he will forward the application to the Approvals Branch with his 
comments and recommendations, while retaining the duplicates of the application 
and other submitted material for the District Office records. 

6.3 ApprO'Vals Branch 

Upon arrival at the Approvals Branch, an application will be logged in by number 
prior to it being assigned to a review engineer. An incomplete application will be 
refused approval and returned to the applicant. If the application is complete, an 
acknowledgement notice will be forwarded to the applicant. 
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7. REVIEW O'F APPLICATIONS 



7.1 The review engineer's responsibility is to carry out an engineering assessment of 
ao application and recommeDd approval, approval with conditions or a refusal to 
the Director, Approvals Branch. The engineering review will determine if an 
application meets the following criteria. 

7.1.1 Currency of Emission Limits 

Prior to applying for approval, the proponent must ensure that the design 
will meet the current emission limits for such sources. The proponent is 
required to contact the Air Resources Branch of the Ministry to determine 
whether or not a limit exists and is current at the time of the application; if 
not, the applicant will be responsible for preparing a Technology Review 
following the guidance given in the Guidelines for Determination of 
Emission Limits (Appendix 7-2). Documentation showing that the Ministry 
has confirm,ed these values as current will be necessary. 

7.L2 Estimated Emission Rates 

The estimated emission rates are audited by carrying out engineering 
calculations, reviewing stack testing results, if available, or heat and 
material balances prior to modelling. This part of the review determines if 
the control or process technology is adequate to meet the stack emission 
limits for the type of process. Stack testing may be required as a condition 
of the permit as proof of the emission levels claimed, 

7. 1.3 Air Emission Modelling 

The results of modelling must show that air quality standards in the vicinity 
of the proposed source are met at all times, unless supplementary controls 
areproposed, meeting the requirements set out in Appendix 8-5. 

7.1.4 Treatment of upsets, startups, shutdowns and bypasses (see Appendix 7-4). 

7.1.5 Compliance with All Other Ministry Regulations, Policies and Guidelines 

Regarding Design and Emission Limits. 

7.1.6 Operation 

The operational procedures (including emergency procedures), critical 
parameters, control systems, monitoring and recording data are reviewed to 
ensure a high degree of confidence in limiting emissions at all times to 
meet the requirements of the approval. An manual of Standard Operating 
Procedures, including emergency procedures, is required. Operating 
parameters and operator training will generally be imposed by conditions of 
the certificate. 



Approval Process APPENDIX 4-1 - pg. - 13 



7.L7 Maintenance 

Proper maintenance procedures including an adequate spare parts inventory 
on-site are aecessary along with maintenance manuals, maintenance 
schedules and other appropriate records, to be kept available for Ministry 

audit. All of these requirements will be reviewed and may be imposed by 

conditions placed in the certificate. 

7.1.8 Stack Testing and Performance Testing 

Results of previously conducted stack tests and performance tests and/or 
other test runs will be reviewed in order: 

• to ensure that the stack emission limits required by conditions on the 
certificate of approval, or resulting from a new Technology Review, 
are met, and 

• to establish clearly defined operating parameters. 



REVIEW ENGMEER''S RECOMMENDATION 



8.1 Subject to the recommendation of the Review Engineer upon completion of the 
evaluation of the application, the Director may issue or refuse to issue a certificate. 

8.2 Issue of Approval: Most certificates of approval will include conditions imposed by 
the Approvals Director. These conditions may be appealed by the owner/operator of 
the proposed source. 

8.3 Refiisai of Permit The Director may refuse to issue an approval by sending a 

Notice with reasons. The refusal may be appealed by the owner/operator of the 
proposed source. 



% APPEAL PROCEDURJ^^ 



9.1 Both the imposition of conditions and a refusal by the Director are appealable to the 

Environmental Appeal Board under Section 122a of the Act. In each case, a notice 
setting out the reasons is sent by registered mail to the applicant. The applicant 

may appeal the Approvals Director's decision by requesting a hearing before the 
Board within 15 days after receipt of the notice. The request must identify the 
terms and conditions with respect to which the appeal is made. 
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9.2 'The Board will call a hearing in which other interested parties m,ay also appear. 
Upon preseotatlon of arguments and evidence, the Board may confinn, alter or 
revoke the Director's decision. 

9.3 Any party to a hearing may appeal the Board's decision on questions of law to 
Divisional Court, further to the Ontario Court of Appeal and finally to the Supreme 
Court of Canada, or to the Lieutenant Governor in Council (Cabinet) in all other 
matters. 



li. INSPECTIONS BY MINISTRY STAFF 



10.1 Conditions on the certificate to construct and operate will require that the owner/ 
operator notify the appropriate District Office when the approved source has been 
constructed. Staff of the District Office may then inspect the source to ensure 
that it has been constructed in accordance with the certificate of approval as well as 
witness all or part of any demonstration/performance testing or any other test runs 
required by conditions in the certificate of approvaL 

10.2 Conditions oo the certificate to construct and/or operate will require that the 
owner/operator notify the appropriate District Office when the approved source 
commences normal operations. 

10.3 Conditions on the certificate to operate will require that the owner/operator notify 
the appropriate District Office when a source is decommissioned or otherwise taken 
out of service for an extended period of time. 
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APPENDIX 4-2 
CLASS ENV.IRONMENTAL APPROVALS 

In its proposals concerning approval of facilities the Ministry has outlined levels of 
emission below which there is no regulatory concern - identified as the Small Source 
Exemption Limit (SSEL). Under these requirements, operators of sources which qualify,, 
will only have to register their emissions and show compliance with air quality standards. 
Therefore, effectively they will be exempt from control requirements. 

Many source types exist in the province which will not qualify for the SSEL exemption or 
exemptions under other provisions, but for which at the same time the full evaluation 
process is not justified in terms of expenditure of effort by the proponent and the Ministry 
in relation to marginal benefits. It should be noted that many such sources are now being 
operated without certificates of approval. Foe these sources Class Environmental Approvals 
will be granted. The proposed class approach is similar to that used by the Ministry for 
environmental assessments. Essential differences between the proposal and the provisions 
for dealing with Class Environmental Assessments include the absence of provisions under 
the proposed Class Approval approach for public hearings, and the placing of onus on the 
Ministry rather than on the proponent to establish conditions for approval, 

A preliminary list of sources for which Class Approval requirements may be written 
includes: 

• retail dry cleaning operations other than totally enclosed refrigerated condenser 
system,s which do not require venting to the atmosphere 

• print shops 

• restaurants 

• gas filling stations 

• auto body/paint shops 

• office buildings heated by fossil fiiels at a rate greater than L5m Gj/hr 

• apartment buildings with more than three family units heated by fossil fuels 

• shopping centers and plazas heated by fossil fuels at a rate greater than L5 
(jrj/hr 

For these types of sources the Ministry will establish clear, concise class requirements. 
Applications for certificates of approval - air using these rules will then be subject to a 
defined, limited process of review. Sources treated in this manner will have to register 
emissions to the atmosphere, comply with general emission restrictions and meet other 
provisions established on a class basis such as minimum separation distances from 
conflicting land uses, and monitoring and operatiEg requirements where appropriate. The 
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specific provisions for the operations covered uoder class approvals will be developed and 
released for public review prior to being incorporated into regulatory format. An example 
of the types of considerations which will be included is given below for retail dry cleaniEg 
operations. 



DRY CLEANING ESTABLISHMENTS 

ITliis example is provided to Indicate the types of rcqiiirements which would be 
included on a class certificate. If the Ministry decides to develop the use of such 
certificates the actual form for dry cleaning establishments would he arrived at 

following discussions with the indestry.l 

Class exemptions for dry cleaning establishments venting: to the atmosphere are intended to 
apply to retail facilities as opposed to large commercial operations. A limitation will 
therefore be imposed based on a floor area of x m . Applicants whose facilities are above 
this limit will be required to apply for individual certificates of approvaL 

Given that perchloroethylene is a possible human cardnogen for treatment under a class 

exemption for dry cleaning establishments venting to the atmosphere will require the 
inclusion of the following: 

carbon adsorbers or equivalent control systems on dryer exhausts, distillation 
unit vents, washer door loading vents, storage tank vents, chemical separators 
and floor vents with vented solvent concentrations of 100 ppm or less; 

separation distances of exhausts from other sources of perchloroethylene of x 

metres and from, resideDtially zoned areas of x metres; 

a vertical stack which extends at least 2 metres, above the building's roofline in 
the case of buildings 10m. or less for venting all emissions from 

perchloethylene dry cleaning machines, with the exception of emissions from 
units equipped with a totally enclosed refrigerated consenser system; 

* regeneration of the carbon bed at least once for every 250 kg. of garments 
processed. 

In the case of existing facilities applying for certificates of approval to operate where an 
adsorber cannot be accom,modated because of lack of space or insufficient steam capacity 
to desorb the adsorbers the requirement for such a device will be waived. When such a 
waiver is granted the proponent will be required to demostrate that process emissions have 
been reduced to the lowest level possible. 

Coin operated perchloroethylene dry cleaning facilities will be exempt from the requirement 
to install adsorbers 

The Ministry would give consideration to the use of industry typical stack teste, to provide 
the type of information which will be required under CAP for sources emitting Level 1 or 
Level 2 coDcern contaminants. 
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APPENDIX 4-3 
EXPERIMENTAL FACILITffiS 



1. CONTROL REQUIREMENTS' 

llie failure of the existing legislation to deal adequately with the approval of experimtintal 
facilities was identified in the Clean Air Program discussion paper; however, the document 
did not propose any solution other than to suggest that the Ministry should continue to deal 
with them on a case-by-case basis. These sources have been dealt with separately here 
because oi' tins difficully. Proponents of these facilities will not be exempt from the 
regulatory requirements unless they meet the small source designation limits (SSDL.) or 
meet the exemption for small laboratories written below. The determination of emission 
iimiis will not pose too much difficulty since proponents will be required to control for 
worst case conditions. At the discretion of the Approvals Branch if process changes of the 
experimental facility are expected and known when applying for a certificate, they may be 
included on the certificate so that the changes may be made without having to reapplv for 
an approval to operate before the renewal penod. If this is the case, either process ch;inge 
dates must be included or advance notification given to the Ministry, and the control 
teclmok)gy applied must be appropriate for controlling all phases according to the 
ret|uirements of the reguhition. Otherwise a new certificate is required for every process 
change. 

There are three experimental facility categories: 1) pilot scale plants; 2) laboratories; and 3) 
prototypes. Laboratories which have an additive exhaust flow rate of 

5 m^/sec, or less and do not emit level I contaminants will be exempt from the requirement 
to install controls. Those facilities which do not meet this exemption will be required to 
follow the regulation as written. 



2. PILOT PLANTS 

Pilot plants are scale models of larger plants or a portion thereof that are operated for a 
short period of time to generate engineering design data for the process, or trial samples of 
the compounds under deliberation, or both. In general, because pilot scale plants are osed 
to determine process design many of these plants are not automated. When pilot plants are 
operated to determine emission control requirements the operation will be approved on 
condition that a report is submitted to the Approvals Branch after 3 months outlining the 
observed emission loads, nature of contaminants, pollution coiitrol requirements and any 
other relevant data. 



3. LABO'lATOMES 

Laboratories are generally much smaller operations than pilot plants. Laboratories are used 
for research purposes for a variety of disciplines and as such may be responsible for doing 
research and early development i.e., basic chemistry, for pilot plants but they are not 
involved in process equipment design or mass production. Laboratories are also used for 
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routine cliemical, biological and medical testing tif materials. If a facility does not meet the 
small laboratory exemption written above, control tecbnology must be applied which is 
capable of controlling emissions of all possible contaminants released (worst case 
conditions). 



C PROTO'TYPES 

Prototypes are full scale plants which use process(es) which are new and have never been 
in operation before. Prototypes unlike other full scale operations lack good information on 
the process and reliability of control technology. And because these facilities arc prone to 
upsets, extra care must be taken with them. The Ministry will proceed with discretion when 
evaluating upset and shutdowns of prototype facilities. Control technology guidance will 
also be provided by the Ministry to aid in the regulation of these facilities as it will for all 
experimental facilities. 



I 
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APPENDIX 5 



SMALL AND SPECIAL SOURCES 



APPENDIX 5-1 
SMALL SOURCE BESIGNATION LIMITS 



.APPENDIX 54 
SMALL SOURCE DESIGNATION LIMITS 



Exemptions from the need to apply for approvals to construct and operate are extended to 

truly iEsignlficant sources under the Clean Air Program. Small Source Designation Limits 
(SSDLs) are given in units of kilograms per year. Where the conservatively estimated 
emissions of a contaminant from a source are less than the values given in the following 
table, controls aimed at reducing emissions of that pollutant will not generally be Deces- 
sary. In sources emitting mixtures of pollutants, this will avoid the need to optimize 
control on trace contaminants. However, Non-Attainment Remedial Strategies or other 
measures targeting small sources may be implemented if necessary. 

The SSDLs also serve as a baseline by which control efforts may be evaluated; for 

examplCj when optimizing controls in the process of a Technology Review for emission 
standard setting. 

The values given in the following table are based on comparisons between four U.S. states 

which have published "Significance Levels" for lists of pollutants. The four states used 
were Kentucky, New Mexico, North Carolina and Wisconsin, hi these jurisdictions, the 
usual result of sources exceeding these levels is to trigger the need to demonstrate that 
they meet an "Acceptable Ambient Level" as demonstrated by dispersion m_odelling. 
However, Wisconsin also requires the use of LAER or BACT' for certain pollutants listed 
in one of the four tables referred to for the development of CAP SSDLs. 

In addition to consulting U.S. state requirements, the lists of Interim Air Quality Standards 

were used as weighting factors to derive values as suggested in the 1987 discussion paper 
on the Clean Air Program. The basis for scaling the lAQS-derived proposals was to fix 
chromium, with a 24-hour lAQS of 1.5 ug/m-^, at 900 grams/year. The 900 grams/year for 
chromium, comes from Resolution 88-2-2 of the California Air Resources Board (passed 
February 18, 1988). The resolution calls for 95% control on chromium emissions from all 
hard chrome plating and chromic acid anodizing operations in the state, and further requires 
99%' for companies emitting more than 2 pounds/year (about 900 gram,s/year), and 99.8% 
control for those sources emitting over 10 pounds/year (about 4.5 kilograms/year). Using 
the 2 pounds/year requirement yields an equation relating lAQS on a 24-hour averaging 
time to possible SSDLs: 

SSDL(possible, kg/year) = 0.6 x IAQS(24 hour, ug/m^) 

Values derived using the above equation and the Ontario LAQS may be referred to as 
derived using the discussion paper method. Such values were compared to those used by 
the four states noted above. The most stringent value was then chosen from the Ontario 
and the U. S. figures. It should be noted that three of these states have these "Significance 
Levels" written into regulations (North Carolina is the exception, using their values as a 
matter of policy at present). Kentucky and North Carolina tended to have more stringent 
requirements. Kentucky and New Mexico had the more exteEsive lists of contaminants to 
consider. 
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Some adjustments have been made to the Ontario and the U,S. data. The adjustments 
included rounding off the figures to one significant digit and when significance levels were 
only available for New Mexico and Wisconsin, the smallest value was chosen and then 
divided by a factor of 10 because the sigEificance levels for these states were found to be 
high. For some contaminants expressed as specific substances (notably iron oxide, fluoride 
and aluminum oxide) the following equation was applied to determine the value to be used 
in comparisons to yield the SSDL: 

X = SL X MW^ / MW^,^ 

where X = value to be compared for possible use as CAP SSDL 

SL - significance level (from other Jurisdiction) 

MW^p - molecular weight of the contaminant as expressed in this list 
MW^fher = molecular weight of the comtaminant as expressed in the other list 



The list presented in the following table is that presented for the CAP source registration 
proposals. Not all of the pollutants listed therein were referred to in the five lists 
examined. As a result, a number of pollutants have asterisks to denote the lack of a SSDL 
at this time. In addition, several of the listed substances are chlorofluorocarbon com- 
pounds; these are noted with plus signs as potentially the subject of Bill 218. 

Finally, an ultimate limit of 1000 kilograms/year was placed on all contaminants. The 
review of the five lists noted above would have resulted in several pollutants being classed 
as small sources even though they would emit tens of metric tonnes of material to the 
atmosphere each year. In keeping with the intent to set SSDLs as indicators of truly 

insignificant sources, the one metric tonne (1000 kilogram) per year cap was superimposed 
on the results of the comparison.. 
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CAS 
Humber 



CHIEMICAL MAME 



75-07-0 Acetaldehyde 

60-35-5 Acetamide 

64-19-7 Acetic acid 

67-64-1 Acetone 

75-05-8 Acetonftrile 

98-86-2 Acetophenone 

53-96-3 Acetyl ami nof I uorene,, 2- 

74-86-2 Acetylene 

107-02-8 Acrolein 

79-06-1 Aery I amide 

79-10-7 Acrylic acid 

107-13-1 Acrylonitrile 

309-00-2 Aldrin 

AlkyltO'luene sulphonamide, n- 

107-05-1 Allyl chloride 



7429-90-5 


A I mi null 


1344-28-1 


Aluminum oxide 


117-79-3 


Ami no'anthraqui none, 2- 


60-019-3 


Aminoazobenzene, 4- 


92-67-1 


Ani i nob i phenyl, 4- 


82-28-0 


Amino-2-methylanthraquinone, 1 


7664-41-7 


Ammon i a 


12125-02-9 


Ammonium chloride 


6484-52-2 


Ammonium: nitrate 


7783-20-2 


Ammonium sulphate 




Amy I acetate, iso- 


628-63-7 


Aiiyl acetate, n- 


626-38-0 


Amyl acetate, secondary 


62-53-3 


Ani line 


90-04-0 


Anisidine, ortho- 


104-94-9 


Anisidine, para- 


134-29-2 


Anisidine hydrochloride,, ortho 


120-12-7 


Anthracene 


7440-36-0 


Antimony and coppounds 


7440-38-2 


Arsenic and compounds 


7784-42-1 


Arsine 


1332-21-4 


Asbestos 


7440-39-3 


Barium - total water soluble 


98-87-3 


Benzal chloride 


55-21-0 


Benz amide 


71-43-2 


Benzene 


92-87-5 


Benzidine 


98-07-7 


Benzoic trichlorfde 


95-16-9 


Benzothiazole 


98-88-4 


Benzoyl chloride 


94-36-0 


Benzoyl peroxide 


50-32-8 


BenzolEalpyrene 


205-99-2 


Benzo [b] f luoranthene 


205-82-3 


Benzo [ j ] f Luoranthene 


205-08-9 


Benzo [k] f luoranthene 
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300 
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0.002 
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40 
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0.0007 
* 



Saatm DKignatioii Umite 



APPEP4D'DC S-1 - pg. 4 



NlufBber 



CMMiiCAi umm 



100-44-7 Benzyl chloride 

56-55-3 BGn2[a]anthruccno 

7440-41-7 Beryl l-ium and compounds 

92-52-4 B I phenyl 

111-44-4 Bis(2-chloroethv', ) etnor 

108-60-1 Bis(2-ch!oro-1-mcthy(ethyl) ether 

103-23-1 8i&(2-erhylhe;<yl) adipate 

542-88-1 Bis(chloromethyO ether 
Borax 

10CW-35-3 Boric acid 

7440-42-8 B'oron 

10294-33-'^ Boron tribromide 

10294-34-5 Boron trichloride 

7637-07-2 Boron trifluor-ide 

314-40-9 Bromacil 

7726-95-6 Bromine 

353-59-3 Bromochlorodif Luoromethane 

75-25-2 Bromof o[ m 

25497-30-7 Broniotct-af luct acth.-jne 

75-63-8 Bronioti ; f luor omethane 

106-99-0 Butadiene, 1,3- 

7S-83-1 Butanol, iso- 

71-36-3 Butanol, n- 

78-92-2 Sutanoi, secondary 

75-65-0 Butanol, tertiary 

12-3-86-4 B'Utyl acetate, n- 

141-32-2 Butyl acrylate 

S'^ 68-7 Butyl benzyl phth-ilate 

123-95-5 Butyl btoar.-Kc 

106-88-7 Butylene oxide, 1,2- 

123-72-8 Butyraldehyde 

C 7440-43 9 Cadmium t'lnd conpoundti 

75-20-7 Calcium carbide 

156-62 7 Calciun cyanainide 

592-01-8 Calcium cyanide 

1305-62 Calcium hydroxide 

1305-78-8 Calcium oxide 

130-06 2 Captan 

63-25-2 Carbaryl 

1333-86-4 Carbon black 



75-15-0 

630-08-0 

56-25-5 

463-58-1 

120-80-9 

133-90-4 

57-74-9 

7782-50-5 

i00'*9-04-4 

79-11-8 



Carbon di sulphide 
Carbon monoxide 
Carbon tetrachloride 
Carbonyl sulphide 
Catechol 

Chloramben 
Ch lordane 
Chlorine 

Chlorine dioxide 
Chloroacetic acid 



SHALL SOUiCE 
DESIGNATION LllHIT 



Qi..ai02 
2 



0.005 

2Q 



M 
? 

20 
1 
6 

0.7 



300 

m 

« 



* 

0.05 
6 

0.5 



31} 

m 



I 
I 



I 

I 

I 

I 

I 
I 



SattO 'SosKC D^g^tion limJte 



APPENDIX, S-1 - re, 5 



I 
I 
I 



CAS 

Murober 



532-27-4 

108-90!- 7 

510i-15-6 

75-45-6 

75-00-3 



CHEMICAL NAME 



Ch I oroacetoph enone 

Ch I orobenzene 

Chlorobenzi late 

Ch lorodi f luoromethanie 

Chloroethane 



SMALL SOURCE 

DESIGNATIOM LIMIT 



0.3 

400: 
« 



67-66-3 
107-30-2 

76-15-5 
25167-80-0 



126-99-8 

1897-45-6 

7440-47-3 

77-92-9 

8007-45-2 

7740-41-4 
7440-50-8 

120-71-8 
1319-77-3 

108-39-4 

95-48-7 
106-44-5 

80-15-9 
135-20-6 

506-77-4 



110-82-7 

4680-78-8 

569-64-2: 

989-38-8 



Chloroform 

Ch Loromethyl methyl ether 

Ch I oropent a f I uoroethane 

Chlorophenol 

ChlorophenoKy herbi cides 



Chloroprenie 
ChlorothaLoini I 
Chromiuii - di-_ 
Citrfc acid 
Coal tar pitch volatfles 



tri- and hexavalent forms 



Cobalt 

Copper 

Cresidine, para- 
Cresol (mixed isomers) 
CresoL, imeta- 

Cresol, ortho- 
CresoL, para- 
Cumene hydroperoKide 
Cupferron 
Cyanogen chloride 

CycLo sol 63 

Cyclohexane 
C.I. Ac id Green 3* 
C.I. Basic Green 4* 
C.I. Basic Red 1* 



16071-86-6 C.I. Broyn 95* 

1937-37-7 C.I. Direct B^Lack 38* 

2602-46-2 C.I. Direct Blue 6* 

2832-401-8 CI. Disperse Yellow 3* 

81-88-9 C.I. Food Red 15* 



soluble fraction 



50 
0.002 

+ 
0.002 



* 

01.003 

70 

0.2 

0.06 

0.2 

0.002 

m 

m. 



0.002 
0.4 

1000 
1000 



0.2 
0.2 
0.2 



3761-53-3 


C.I. Food Red 5* 


3118-97-6 


C.l. Solvent Orange 7* 


842-07-9 


C.I. Solvent Yellow 14* 


492-80-8 


C.l. Solvent Yellow 34* 


97-56-3 


C.I. Solvent Yellow 3* 


128-66-5 


C.I. Vat Yellow 4* 


127-20-8 


Dalapon sodiumi salt 


50-29-3 


DDT 


17702-41-9 


Decaborane 


1163-19-5 


Decabromodi phenyl oxide 



124-18-5 Decane, n- 

872-05-9 Decene, 1- 

1395-21-7 Detergent enzyme (Subtilisin) 

123-42-2 Diacetone alcohol 



♦ 

30 
* 

0.3 



lOOiO 

1000 

0.02 

200 



&nall Souice Dcsigiiatioii limits 



APPENDIX 5-1 - i>g., 6 



C A S 

NiUfrtber 



CHfMICfti NAME 



615=05-4 
39156-41-7 

101-S0-4 

25376-45-8 

95-801-7 

333-41-5 
334-.88-3 
132-64-9 
192-65-0 
189- 64-0' 

1S9-55-9 

191-301-0 

226-36-8 

53-70-3 

224-42-0 

19287-45-7 

96-12-8 

111-92-2 

84 -74- 2 

77-58-7 

T31-15-7 

25321-22-6 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

75-27-4 

107-06-2 

540-59-0' 
120-83-2 



Diamlnoam'sole, 2,4- 

Diaminoaniseile sulphate, 2,4- 
D'T ami nodii phenyl ether, 4,,4''- 
DiiarainO'toluene (mixed isomers) 
Oiam'notoluene, 2,4-s 

Diazfnon 

Diazomethane 
Dibenzofuran 
D i benzo [a , e] pyrene 

Di'i benzo [a, hj pyrene 

DiibeniO'lEa.i] pyrene 
D i benzo Ca , 1 1 pyrene 
Dibenz[,a,h]acridine 
D i benz [a ,, h] anth racene 
D i benz [a ,, j ] ae ri d i ne 

JD 1 borane 

Dif broniOi-3-cht,oropropai1e, 1 ,2- 
Of butyl amine 
D I butyl phthalate 
Dibutyltin di laurate 

Dfcaipryl phthalate 
Dichlorobenzeine (mixed isomers) 
iDichlorobenzene, 1,2- (ortho) 
Diichlorobenzene, 1,3- (met a) 
Dichlorobenzene, 1,4- (para) 

D i ch I orobenz i dl ne, 3 , 3- 

D i ch I orobromomethane 
Dichloroethane, 1,2- 
Dichloroethylene, 1,2- 
IDichlorO'phenol, 2,4- 



94-75-7 Oicihlorophenoxyethanoic acid, 2,,4- (2,4 D) 
542-75-6 D i ch I oropropy I ene 

1320-37-2 DichlQiro-1,1,2,2,-tetrafluoro ethane, 1,1- 
76-14-2 Dichloro-l,l,2,2,-tetrafluoiro ethane, 1,2- 
62-73-7 Pichlorvos 



SMALL SOURCE 
IDES IGMAT ION LIMIT 



0.002 

0.002 

100 

0.002 



0.1 
0.4 



0.1 

0.0.02 

700 

5 

20i 

300 
1000 

zoo 

* 

500 

0.002 

* 

10 
800 

* 



TO 
5 



115-32-2 DicQ'fol 

1464-53-5 Diepoxybutane 

111-42-2 Dlethanolamine 

109-89-7 Diethyl araine 

84-66:- 2 Diethyl phthalate CIDEP) 

64-67-5 Diethyl syl,phaite 

112-34-5 iDiethylene glycol raonobutyl ether 

124-17-4 Oiiethylene glycol monobutyl ether acetate 

m-90-0 Diethylene glycol monoethyl ether 

11.2-12-5 Diethylene glycol monoethyl ether acetate 

75-71-8 D i f I uo rod i ch I oromethiane 

84-75-3 IDihexyl phthalate (DHP) 

108-83-a Diisobutyl ketone 

119-90-4 O'imethO'xybenzidine, 3,3''- 

124-40-3 Dinttethyl amiine 



0.002 
20 
30 
70 

0.0:02 

40 
50 

200 
fOOO 

* 

10 

90 

0.002 

.20 



Small Soaira; Pesi,gpation limits. 



APPH*IDK 5-1 - pg. 7 



CAS 
Number 



CHEMICAL .NAME 



624-92-0 
115-10-6 
57-K-7 
756-79-6 
105-67-9 

13M1-3 
77-78-1 
75-18-3 

127-19-5 

60-11-7 

108-69-0 
121-69-7 
119-93-7 
79-44-7 
109-55-7 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

123-91-1 

646-06-0 

22-66-7 

122-39-4 

85-00-7 



Dimethyl di sulphide 

Dimethyl ether 

Dimethyl hydrazine, 1,1- 

Dirnethyl methylphoiphonate 

Dimethyl phenol, 2,4- 

Oiiiiethyl phthalatc (DMP) 
Dimethyl sulphate 
Dimethyl sulphide 
Dimethylacetariiide, n,n- 
Di methyl ami noazobenzene, 4- 

Diimethyl aniline, 3.,5- 

ID i methy I an i I i ne ,, :N ,, IN - 

D i imethy I beoiz i d i ne , 3,3*- 
D imethylcarbamyl dh lorlde 
IDimethyl-1 ,,3-diiamino propane, n,n- 

D i n i" t ro- 0'- c reso 1 , 4,6- 
Dinitrophenol,, 2,4- 
DinitrotO'lUieiiie, 2,4- 
Dinitrotoluenie, 2,6- 
IDioctyl phthalate, n- 

Dioxane, 1,4- 

Dioxolane 

ID i pheno I hydra z i ne , 1,2- 

IDf phenyl amine 

IDiquat dibromide - irespirable (<10 um aerO'. diam.) 



85-00-7 IDiquat dibromide - total 

117-81-7 Di-(2-ethyllhexyl) phthalate CD€HP) 

1886-81-3 Oodecyl benzene sul.phonic acid 

24391-00-3 Dodine 

548-73-2 IDiroperidonl 

1 06-89- 8 Epi ch I orohydr i n 

64-17-5 Ethanol 

141-78-6 Ethyl acetate 

140-88-5 Ethyl acryUte 

100-41-4 Ethyl benzent 

541-41-3 Ethyl chloroformate 

60-29-7 Ethyl ether 

763-69-9 Ethyl -3-etlhoxy propionate 

104-76-7 Ethyl hexanol,, 2- 

M-i1'-5 ithylanthraqyinone, 2- 

74-85-1 Ethylene 

106-93-4 Ethylene dibromide 

10-76-2 Ethylene di chloride 

107-21-1 Ethylene glycol 

111-76-2 Ethylene glycol butyl ether 

1121-71-2 Ethylene alycol butyl, ether acetate' 

628-96-6 Ethylene glycol dinitrate 

110-SO'-5 Ethylene glycol ethyl ether 

111-15-9 Ethylene glycol ethyl ether acetat# 

112-25-4 Ethylene glycol monohexyl ether 



SHALL SOURCE 

IDES I GNAT I ON LIMIT 



10 

1000 

1 

500 



5 

0.5 
* 

40 

0.002 



30 

0.002 

01.002 

10 

0.2 

* 

2 
* 

30 

90 
6 

0.1 

10 

0.02 

0.1 

5 

70 

6 

0.6 

10 
1000 
1000 

1 

400 



1000 

30 

200 

6 

20 

0.002 

40 

1000 

70 

100 
0.3 
200 

30 
40 



Snail Source Pesi^atioii 



APPENDIX 5-1 - pg. 8 



CAS 
Number 



CHEilCAL MAME 



SHALL SOUiRCE 
DESIGNATION LIMIT 



75-21-8 
96-45-? 
60-00-4 

151-56-4 
f90-?l-B 

1309-37-1 

2164-17-2 
7664-39-3 

7664-39-3 



Ethylene oxide 
Ethylene thloyrea 

E t hy I enedi am i netet raacet i c acid 

EthyLeneirainie 

Fentanyl citrate 

FerTic oxide 

Fluometoni 

Fluorides (as HF) - gaseous 

Fluorides (as HF) - total 

Fluorinert 3M-FC-70 



1 

0.002 

70 

30 

0.01 

10 
* 

o.s 

1 

ra 



50-0O-0I 
64-18-6 
98-01-1 
98-00-0 
8006-61-9 



Formaldehyde 
formic acid 
Furfural 

Furfuryl alcohol 
Gasol ine 



z 

9 
B 

40 
10QO 



111-30-8 Glutaraldehyde 
52-86-8 Ha I ope r idol' 
76-44-8 Heptachlo.r 
38998-75-3 Heptachloro dibenzofuram (mixed isomers) 
lleptadhloro dibenzofuran, 1,2,,3,4,6,7,8- 

Heptachloro dibenzofuran, 1 ,2,,3,4,7,8,9- 
37871-00l-4 Htptachloro dibenzo-p-dioxiin (mixed isomers) 
Heptachloro dibenzo-p-dioxin, 1,2,3,4,6,7,8- 
11S-74-1 iHexachlorobenzene 
87-68-3 Hexach loro-1 ,3-butadiene 



0.4 
0,5 



10 

0,.2 



77-47- 4 Hexach I orocyc I opentad i ene 
55684-94-1 Hexachloro dibenzofuran (mixed isomers) 
Hexachloro dTbenzofuran, 1,2,3,4,7,8- 
iHexach I oro d i benzol uran , 1,2,3,6,7,8 = 
Hexachloro dibenzo^furan, 1,2,3,7,8,9- 

Hexachloro dibpniofur^n, 2,3,4,6,7,8- 
34465-46-8 Hexachloro dibenzo-p-dio> in (mixed isomers) 
Hexachloro di oenzo-p-dioxin, 1,2,3,4,7,8- 
Hexachloro dibenzo-p-dioxin, 1,2,3,6,7,8- 
Hexachloro dibenzo-p-dioxin, 1,2,3,7,8,9- 

67-72-1 Hexachtoroethane 

1335-87-1 Hexach Loronaphthalene 

999-97-3 Hexamothyl disiUnzane 

822-06-0 neKarriethylene d> i socy.inritc monomer 

4035-89-6 Hexdntethylene dn;;ocyanale trinier 

680-31-9 Hexamethylphosphoramide 

110-54-3 He/.anc 

107-41-5 Hcxylenc glycol 

302 01-2 Hydrazine 

10034-93-2 Hydrazine sulphate 

10035-10-6 Hydrogen bromidu 

7647-01-C Hyd.-ogen chloride 

74-90-8 Hydrogen cyanide 

7664-39-3 Hydrogen fluoriae 

7/^22 -84-1 Kydrogon peroxide 



0,1,' 
*. 

•* 



i 
# 

100 
0.2 

I 

0.6 

0.002 

200 

90 

Q.I 
0.1 

10 

5 

7 

0.5 

2 



.^maU :Soilire T^tasignatinn, IJmltS 
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C A S 
Number 



CHIEM:ICAL NAME 



7783-06-4 
123-31-9 

I 193-39-5. 

15438-31-0 

110i-1f-0 

97-85-8 

78-84-2 

108-21-4 

98-82-8 

80-05-7 

L 7439-92-1 
58-a9'9 

7580-67-8 
M 1309-48-4 

121-75-5 

108-31-6 

12427-38-2 

7439-96-5 

12108-13-3 

1 08-78- 1 
74-93-1 

120-78-5 
7439-97-6 
7439-97-6 



Hydrogen sulphi'dte 

Hydnoquinone 

I ndeno [1,2,3, ed] pyren:© 

Iron - metallic 

Isotatyl acetate 

Isobyityl iso'butyrate 

Isobutyraldehyde 

Isopropyl acetate 

Isopropyl Ibeinzene 

I sopropy I i denedi ipheno I, 4,4 '' - 

Lead and compounds 
L i ndane 

Lithium - other than hydrides 
Lithium hydrides 
Magnes i umi ox i de 

Ma lath Ion 

Ma lei c anhydride 

Ma neb 

Hangainese compounds Cas Mm) - iinicludingi permanganates 

Manganese methylcyclopentadienyl tricairbonyl 

Pel amine 

Mercaptans (as Mlethyl miercaptan} - total 

Mercapto benzoi thiaio disulphide 

Mercury 

Mercury - a Iky I compounds (as Hg) 



108-62-3 Mietaldehyde 

79-41-4 Miethacrylic acid 

101-68-8 Methane diphenyl diisocyanate 

67-56-1 Methanol 

72-43-5 MethQxychlor 



109-86-4 


Methoxyethanol, 2- 


96-33-3 


Methyl acrylatt 


74-83-9 


Methyl bromide 


74-87-3 


Methyl chloride 


78-93-3 


Methyl ethyl ketone 


1338-23-4 


Methyl ethyl ketone peroxide 


60-34-4 


Methyl hydrazine 


74-88-4 


Methyl iodide 


108-10-1 


Methyl isobutyL ketone 


624-83-9 


Mlethyl isocyanate 



2987-53-3 Mlethyl mercapto aniline 

80-62-6 Methyl methacrylate 

119-36-8 Methyl salicylate 

98-83-9 Methyl styrene, alpha- 

1634-04-4 Methyl tert-butyl ether 

1W-12-3 Methyl -2-hexanone, 5- 

872-S0-4 Methyl -2-pyrrolidone, n- 

109-87-5 Methyl a l 

3697-24-3 Methylchryseine, 5- 

12108-13-3 Methylcyclopentadienyl manganese tricarbonyl (MMT) 



SMALL SOURCE 
D€SIGNATION LIMIT 



M 

I 
t 

I 
300 



300 
30' 
* 

3 

0,5 

10 

0.02 

10 

■«. 
1 

■« 

1 

0.1 



1 

70 

1 
0.01 

70 

TO 
0.1 
300 

m 

20 
1 

20 
100 
600 

1 

0.2 

10 

200 

0.05 



400 

60 

200 



90 
1000 
1000 

* 

0.2 



Smal SmiiDC D^ignatioo Limits 
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CAS 

Mumber 



1011-14 = 4 

1011-61-1 

74-95-3 

75-09-2 

101-77-9 



CHiMIICAL NAME 



Methylene bis-2-chloroam' line, 4,4'- 

Methylene bisCN,N- dimethyl) benzenamine, 4,4 •■ 

Methylene bromide 

Methylene chloride 

Methy I ene d i ami I i ne , 4,4"- 



110-43-0 Methyl-n-amyl ketone 
90-94-8 Michler's iketoinie 
2283.2-87-7 Mliconaiole nitrate 
Milk powder 
Mlineral fibres 



SMALL SOURCE 
DESIGMATIO(N LIMIT 



0.2 

* 
400 

o.a 

20 

.0102 
S 
It 
*' 



64475-85-0 Mineral spirits 

7439-98-7 Molybdenum 

1313-27-5 MolytKJcnum trioxide 

74-89-5 Monornethyl amine 

503-60-2 Hu5t,-jrd gas 

91-20-3 Naphthalene 

90-15-3 Naphtho! , alpha- 

134-32-7 Naphlhylainine, alpha- 

91-59-8 Naphthylainine, beta- 

7440-02-0 fJickel 



1i 



m 



0.002 
0.1 



13463-39 3 ^iickel carbonyt 

769^-37-2 Nitric acid 

18662-53-a Nitrilotriocetic acid 

99-59-2 Ml tro-o-anisidine 

98-95-3 Nitrobenzene 



5 

O.Offi 



92-93-3 Nitrobi phenol, 4- 

1836-75-5 Nitrofen 

51-75-2 Nitrogen mustard 

10102-44-0 Nitrogen oxides (as Mitrogen dioxide) 

55-63-0 Nitroglyceriin 

88-75-5 Nitrophenol, 2- 

100-02-7 NitTophenol, 4- 

79-46-9 Nitropropane, 2- 

55-ia-5 Nitrosodiethyl amine, n- 

62-75-9 Nitrosodlnethylaimiine, n- 

924 - 16-3 N i t rosod i - n~ buty I ami ne,, n- 

86-30-6 Hi troisodiphenolamiine, in- 

156-10-5 Nitrosodi phenol amine, p- 

759-73-9 Mitroso-N-ethiylurea, n- 

684-93 - 5 Nit roso- Ni -mothy I urea , n- 

4549-40-0 Nitrosomethylvinylamine, n- 

59-89-2 iHitrosomorphO'line, n- 

16543-55-8 Nitrosonornicotine, n- 

100-75-4 Nitrosopiperidine, n- 

621-64-7 Nitroso-n-propylamine, n- 

10024-97-2 Nitrous O'Xide 

39001-02-0 Octachloro dibenzofuran 

3268-87-9 OctachlO'ro dibenzo-p-diO'Xin 

2234- 13-1 Octach lorona'phthalene 

111-65-9 Octane 



50 

0.002 

0.002 

100 



60 

0.002 
0.002 

0.002 



0.002: 

0.002 

0.002 
70 

0.5 
0.002 
0.002 

1000 



0.1 
lODOi 



Small Source De^i^atioa IJmi ls 



AP'P»Orx 5-1 - p&. 11 



C A S 

Number 



CHEM.ICAL NAME 



25377-83-7 
112-80-1 

20816-12-0 
144-62-7 

100:28-15-6 

7657-10-1 

191 01-42- S 

1910-42-5 

56-38-2 



140i6-05-9 

19624-22-7 

608-93-5 

3040:2-15-4 



36088-22-9 
87-86-5 

TO-21-0 
127-18-4 
108-95-2 
106-50-3 

90-43-7 

7S-44-5 

7103-51-2 

7664-38-2 

10025-87-3 

10026-13-8 

7723-14-0 
85-44-9 
88-89-1 

2062-78-4 
7440-06-4 



1336-36-3 
25267-15-6 

50-32-8 

151-50-8 

1310-58-3 

7757-79-1 

1120-71-4 

67-63-0 

71-23-8 

57-57-8 

123-38-6 

79-09-4 



Octene,, 1- 
Oleic acid 
OsmiLn tetroxide 
Oxalic acid 

O'zone 

Palladiumi - water soluble compounds 

Paraquat dichloride - respirable C<10 urn aero, diam.) 

Paraquat dichloride - tO'tal 

Pa rath ion 

Particulate .matter - inhalable ( < 10 urn aero, diam.) 

Particulate matter - suspended ( < 44 um aero, diam.) 

Penicillin 

Pentaborane 

Pentach lorobenzen© 

PenitachLoro dibenzofuran (mixed isomers) 

Pentachloro dibeniofuran, 1,2,3|7,8- 
Pentachloro dibenzofuran, 2,3,4,7,8- 
Pentachloro dibenzo-p-dio.xiini (mixed isomers) 
Penitachloro dibenzo-p-dioxin, 1,2,3,7,8- 
PentacJh loroplienol 

Peracetic acid 

Perch loroethylene 
Phemoi 

Phieniylenediamine, p- 
Pheny I phenol, 2- 

Phosgene 

Phosphine 

Phosphoric acid (as P205) 

Phosphorus oxychloride 

Phosphorus pentach loride 

Phosphorus CyelloH or white) 

Phthalic anhydride 

Picric acid 

Pimozidie 

Platinyra - water soluble compo'undg 

Po I ybutene- 1 - su I phone 

Polychlorinated dibenzo-p-dToxiniS (PCDDs) 

Polychlorinated dibenzofyrans nixed with PCDDs 
Polychlorinated biphenyls CPCBs) 
Polychloroprene 

Polycycllic aromatic hydrocarbons 

Potassiura cyanide 
Potassium hydroxide 
Potassium nitrate 
iPropane sultonie 

IPropanol,, iso- 
iPropanol, n- 
Propiolacetone, beta- 
iPropionaldehydle 
Propionic acid 



SMALL SOURCE 
DESIGMATIOIN LIMIT 



lO'OO 

1 

0.002 

1 

4:0 

6 

O.QiOZ 

0.0-019 

0.1 

* 



70 
,06 
,01 



0.5 

* 
301 

20 
0.1 



0.4 
0.4 

1 
0.6 

1 

3 
0.1 

0.1 
0-6 

0.002 

70 

I.OiE-07 
* 

0.04 
300 

0.003 

1 

n 

0.002 

lOiOO 

1000 

100 

1 



Small Sounsc DcsignaliOD Limits 



APPiOND'DC S-1 - pg. 12 



CAS SMALL SOURCE 

Number CHiMICAL NIAME DESIGNATION LIMIT 



123-62-6 Propionic anhydride (as Propionic acid) 20 

114-Z6-1 Propoxur 0.5 

115-07-1 Propyleno 

78-87-5 Propylene dichloride 

57-55 6 propylene glycol 



70 



107-98-2 Propylene glycol methyl ether 40i0 

108-65-6 Propylene glycol mononiethyl other acetate 1000 

75-56-9 Propylene oxide 50 

75-55-8 Propylem;imine 100 

110-86-1 Pyndene 10 

§ 91-22-5 Qiuinoline * 

106-51-4 Qui none 0.4 

82-68-8 QuintOTeriie * 

i iadionuelldes (Radon) *_ 

deduced sulphur compounds, total (as H2S) 10 

S 81-07-2 Sacdharln ' 0-00.2 

94-59-7 Safrole 0-002 

7782-49-2 Seleniim 0-2 

7803-62-5 Si lane " 7 

Silica - respjrable (under 10 um aerodynamic diameter) 3 

7440 -22' 4 Silver 0.01 

7631-90-5 Sodium bisulphite 5 

7775-O19-9 Sodium chlorate '^ 

7758-19-2 Sodiium chlorite ' 10 

143-13-9 Sodi'Ufli cyanide 70 

1310-73-2 Sodium hydroxide 1 

7757-S2-6 Sodium suLphcitc (solution) * 

St<3nnous chloride (as Sn) 6 

7440-24-6 Strontium TO 

1633-05-2 Strontium carbonate 70 

18480-07-i Strontium hydroxide 70 

1314-11-0 Strontium oxide 70 

100-42-5 Styrene 200 

96-09-3 Styrene oxide 200 

5329-14-6 Sulphamic acid 70 

7446-09-5 Sulphur dioxide 200 

2551-62-4 Sulphur hcxafluoride 1000 

7664-93-9 Sulphuric acui 1 

T 14807-96 6 Talc - fibrcua 1 

1349''+-B0-9 TeUuriufii - excluding Hydrofen telluride 0.1 

100-21-0 Terephthalic acid * 

4559-86 8 ro::raDutyl.ur ea 6 

Tel rachloi obcnzcne (mixed isoMicrs) * 

Tctrachloro dibenzofuran (nnxca i:iomers) * 

Tetrachlcro dibenzofuran, 2,3,7,8- * 

41903-57-5 Tetruchloro dibenzo- p-dioxi n [mixed isomers) * 

Tetfachloro dibenzo-p-di oxin, 2,3,7.8- * 

79-34-5 Tetrachloroethano, 1,1,2,2- 7 

S8-90 2 ierra-hlorophenoL, 2,3,4,6- * 

961-11-5 Tct! :ichlorv mphoy . * 



I 



I 
I 






I 



1 



I 
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CAS 

Number 



CHEMICAL MAME 



SMALL SOURCE 
DESIGNATION LIMIT 



109-99-9 

_13T-26-a 

7440-28-01 

62-55-5 

139-65-1 

62-S6-6 
1314-20-1 
7440-31-5 

7440- 32 -i6 
7550-45-01 

35711-34-3 
1 08- 88- 3 
584-84-9 

91-08-7 
95-53-4 



Tetrahydrofuran 

TetTamethyl thiuram disulphfcle 

Thallium 
Thiioacetamide 
ThTodianiliine, 4,4*- 

Thiiourea 

Thorium dioxide 

Tin 

Titanifyrn 

T i t an i urn te t rach I or i de 

ToLmetin sodium 
Toluene 

Toluene-2,4-di isocyanate 
Toiuene-2,,6-di isocyanate 
Toluidine, ortho- 



636-21 -5 Tolufdiinie hydfochLoride, oirtho- 

80101-35-2 Toxaphene 

68-76-8 Tn'aziquone 

52-68-6 Trichlorfon, 

120-82-1 Tn'chlorobcnzenie,, 1,,2,4- 

71-55-6 Trichloroethaiiie,, 1,1,1- 

79-00-5 Trichloroethane, 1,1,2- 

79-01 -6 Trfchloroethylenie 

75 -69-4 In" ch I orof I uoromethane 

95-95-4 Trichtorophenol, 2,4,5- 

88-06-2 TrichlorophenoL, 2,4,6- 

76- 13-1 T r i f luorotT i ch I oro'ethane 

1582-09-8 Trifluralin 

75-50-3 Trimethyl amine 

95-63-6 TrimethyLbenzene, 1,2,4- 

77-99-6 Trimethylol propane 

T r i propy L t i n methac ry late 

126-72-7 Iris (2.3-dTbromopropyL) phosphate 

U' 51-79-6 Urethane 

V 7440-62-2 Van,ad|:um 

10S-05-4 Vinyl acetate 

593-60-2 Vinyl bromide 

75-01-4 Vinyl chloride 

75-35-4 Vinylidene chloride (1 ,1-Dichloroethene) 

»: 81-81-2 'Warfarin 

Whey poyder 

X 1330-20-7 Xylene (mixed isomers) 

108-38-3 Xylene, meta- 

95-47-6 Xylene, ortho- 

106-42-3 Xylene, para- 

87-62-7 Xylidine,2,6- 

Z 7440-66-6 Zinc 

7646-85"? Zinc chlo^ride 

12122-67-7 Zineb 



600 


1 


0.1 


0.002 


0.002 


0.002 


0.002 


i,»;1 


1 


* 


1 


400 


0.04 



'* 

* 
■« 

1000 

50 

300 

.* 

» 

0.002 



0.12 
, 1.0.0 

700 
0.6 

0.002 

0.002 

0.05 

30 

20 
0,6 

20 
0.1 

70 

400 

0.07 

400 

400 



70 

1 



Smal Source D^igpation limits 



APPENDIX 5=1 - pg. 14 



APPENDiIX S-2 
CODES OF PEACTICE - CONCEPTUAL OUTLINE 



APPENDIX 5-2 
CODES OF PRACTICE - CO'NCEPTUAL. OUTLINE 



Purpose and. Intent 

The Ministry of the Environment currently requires certificates of approval to construct, or 
significantly alter sources of emissions to the atmosphere to demonstrate compliance with 
the Enviroomental Protection Act (EPA part IV and section 8). However, under the 
existing general air pollution regulation — Regulation 308 - Air Pollution - General — 
specific air emission sources are exempt from this requirement while other sources have 
been inadequately dealt with in the existing approvals process. There are certain necessary 
or unavoidable activities which are conducted infrequently or for short periods of time, and 
may not be capable of control using technological means. However, mitigation is called for 
due to the magnitude of their impact. Other activities conducted solely for the purpose of 
waste disposal (e.g, burning wood waste in "teepee" burners, burning railway ties) are not 
considered to be unavoidable and would be required to meet the general requirements of 
the EPA Regulations. 

In order to clarify this situation the Ministry will now require subject to mifl,or exemptions 
outlined below under each heading, codes of practice for the following procedures: 
1) open burning for prescribed burns, fire training, testing fire retardant equipment, 
agricultural practices and the cleanup of spills; and 2) construction activities including 
highway construction and maintenance, sandblasting, demolition, material transport and 
drilling activities. 

Codes of practice are essentially road maps for following procedural and control technology 
mitigation techniques. Since it is difficult to apply control technologies on many of these 

sources, emphasis will be placed on procedural techniques. However, some sources will be 
excepted from these requirements (refer to the specifics under each source heading below). 



Since the purpose of establishing the codes of practice is to avoid the need to obtain 
certificates of approval for such activities, the lawful options facing proponents of these 
activities are either to seek a certificate of approval for each event or to develop and/or 
follow a code of practice. Where a code of practice exists for an activity, proponents of 
the activities covered by that code who fail to adhere to its provisions will be in violation 
of the Regulation. 

Generally the onus will be on proponents to develop these codes of practice in order for 
the Ministry of the Environment to exempt them from the requirement to obtain certificates 
of approval. A separate code does not have to be developed for each source, some sources 
fall into the same or similar categories and may be developed jointly. Codes of practice as 
previously mentioned will be classified according to size, location and firequency of the 
proposed activity. For example, the division of these categories for open burning will result 
in twelve different codes of practice. 
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To determine whether a process requires its owe code of practice or whether it cao follow 
a generic code for a similar or the same practice, proponents must first determine which 
size, location and frequency category their operation would be classified under. If all the 
classification categories match another code of practice activityj the same code of practice 
may be used or alternately a description of the process could be sent to the Ministry and 
the Ministry would decide whether a separate code was necessary. All code of practice 
documents will be made available to the public so that comparisons can be made. The 
Ministry will be accountable for approving the codes and providing a consultation role in 
their development. Furthermore, as part of its' consultative role the Ministry of the 
Environment will assist in the coordination of groups and provide input into the develop- 
ment of these codes. 

The Ministry will require the codes of practice to contain a detailed list of: 1) objectives of 
the practice; 2) usual practices; 3) occasional practices; 4) the location (including distance 
to closest dwelling, roadway and topography); and 5) the duration of the activity. Together 

with the lists of activities and procedures the Ministry requires a list of mitigative 
techniques, including mandatory (i.e., minimum.) measures, and discretionary measures (i.e., 
extra requirements that would be prescribed as the nature of the operation warrants). Codes 
of practice will also be required to outline and stipulate the additional requirements 

described below. 

The actual codes of practice will not be included in the regulation itself but instead will be 
included in an Appendix to the regulation. This will permit easy amendment of codes 
without requiring changes to the regulation itself. As information on new techniques and 
procedures become known, expansion and updating of these documents will be required. 

Responsibility for compliance of these codes is primarily with the individuals performing 
these activities. However, the responsibility remains with employers and those hiring 
contractors to ensure that those they hire are trained in the requirem,ents of these codes of 
practice and are given adequate resources to effectively mitigate emissions. 

Thie authority to conduct activities covered by codes of practice under this regulation will 
not exempt or excuse the person responsible from the consequences, damages, or injuries 
resulting from these activities and will not exempt or excuse anyone from complying with 
all other applicable laws or ordinances, regulations and orders of governmental entities 
having jurisdiction even though the activities are otherwise conducted in compliance with 
the regulation. 

Authorizations may be revoked by the Ministry at any time if it is determined that the 
activity is causing Euisance conditions to exist, the activity is not conducted in accordance 
with the conditions specified in the code of practice, or if the activity is in violation of any 
regulatory measure. 
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SOURCE DEFINITIONS, EXEMPTIONS AND' CODE OF PRACTICE 
MEQUmEMENTS 

Open Biiming 



DeflMitioe and Exemptions 

Open burning may be defioed as bumiEg material in an open fire or an outdoor container 
without controlling the combustion or the emissions of such burning. All open burning 
practices except for the following will require codes of practice: 

1} fires for recreational use (campfires, ceremonial fires and barbecues); 

^ disposal of debris during declared periods of emergency ("emergency" defined in the 
Emergency Plans Act means a sitoation caused by the forces of nature, an accident, 
an inteDtional act or otherwise that constitutes a danger of major proportions to life 
Of property); 

SJ deliberate application of fire for the specific purpose of controlling the spread of 
"wild" fire 

^ flares used to indicate danger; 

:5| burning of yard debris in remote sites where access by processing or transportation 
equipment is impracticable; and 

E^: small fires set for hand warming purposes, oil- and gas-fired salamanders or similar 
devices designated specifically for space heating or warming outdoor workers 
provided no visible emissions are created. (The Ministry will recommend propane 
gas thawing torches or other devices causing minimal pollotion to^ be used when 
practicable). 

Codes of practice for open burning activities as previously mentioned will be classified 
according to size, location and frequency of the proposed activity. The Ministry would 
subdivide activities into size ranges of: 1) 10 metres square and under; 2) 10 metres 
square to 100 m,etres square; and 3) 100 m,etres square and over.. Activity frequency has 
been subdivided according to whether the activity occurs: 1) less than 3 times or 3 days 
total time in a year at a given location; and 2) more than 3 times or 3 days total time in a 
year at a given location. A location is considered the same if it falls within 500 m of a 
previous activity instigated by the same proponent. Activities will also be categorized, these 
will be subdivided according to their proximity to dwellings: Category 1) those that are 
less than 1 kilometre from a dwelling and 2) those which are farther than 1 kilometre. 



Prescrlbeii Burns 

The Canadian 'Committee on Forest Fire Management defines prescribed burning as "the 
knowledgeable application of fire to a specific land area to accomplish predetermined forest 
management or other land use objectives" in their glossary of forest fire management 
terms. These are generally used for land preparation. In addition, common forestry practices 
use prescribed burns for reducing forest fuels, minimizing the effect of wild fires, control- 
ling undesirable growth of hardwoods, disease control and the preparation of land for 
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planting and the creation of favourable habitat for wildlife. Prescribed burns are charac- 
teristically done infrequently, in remote locations, ooly vegetation is burned, and size of the 

bum is variable but usually large. In general, they have a large short-term impact. 



Fire-Tramiiig Activities 

Fire-training activities include fires used for training official personnel in fire-fighting 
techniques and will include fires used to abate an immediate fire hazard if the abatement 
fire is supervised by a responsible fire officiaL Separate codes will be required for fire 
training by individual groups, e.g., government and those associated with different industrial 
agencies. Characteristically these practices are often rural, infrequent, fuels are variable but 
limited, and bums are of variable duration. 



Agricultural Open Burning 

Agricultural open burning is the open burning of vegetation for land clearing, preparing soil 
for crop production, control of weeds, disease or insect infestation, denaturing seed and 

grain, preventing loss from fi"ost or freeze damage. Agricultural open burning is charac- 
terized as being raral, infrequent and variable in size. 



Spills 

Open burning for the control of spills where there is no other practical or lawful method of 
disposal will be permitted, if such burning is required in order to meet the obligations for 

cleanup under part DC of the- Environmental Protection Act provided the Ministry has been 
notified and expressed apeement with the plan to bum. Open burning of spilled materials 
is suspected of being infrequent, in various sizes and locations. 

Fires Set f©r tlie Testing of Fire-Retardant Equipment 

This category includes fires purposely set for the purpose of demonstrating or testing fire 
extinguishing materials or equipment. 

Further Requirements 

Open Burning codes of practice will not be considered complete unless mitigative proce- 
dures stipulate that: 

1) except in cases of fire training activities and spills, only vegetative material must be 
burned; the Ministry will not allow heavy oils, items containing natural or synthetic 
rubber, animal carcasses or anim,al wastes, asphaltic products, waste petroleum, 
paints, plastics or any material other than dry plant growth to be open burned; 
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2) burning must be atteoded at all times; 

SJ burning must generally take place during daylight hours (preferably between 9:00 
am. and 6:00 pm.); 

IJ burning must only commence under favourable meterological conditions (high wind 
speeds, air stagnation, rainy and foggy conditions most be avoided and wind 
direction should preferably be away from any city, town or built-up area) and 

consideration must be given to possible meteorological changes during the burn; 

^ open burning must be postponed when there is an air pollution episode as defined 

in the regulation until the amount of air contamination is at a more reasonable level; 

6) open burning must not occur closer than 1.6 km. from an airport (except in the case 
of airport fire-training exercises), nursing home, hospital or major highway; 

T) burning must not occur less than 800 metres from a secondary highway; 

E^ open burning must not occur closer than 460 metres from, any residential, recrea- 
tional, commercial or industrial area except those located on the property where the 
burning is to take place; 

i| when it is necessary to open bum near a highway and the burning causes or tends 
tO' cause smoke to blow onto or across a road or highway, the person initiating the 
burning must post tlag-persons on aff'ected roads to ensure traffic safety; and 

10) open burning must not be conducted on lands containing a significant peat content 

as determined in coosultation with the Ministry of Agriculture and Food. 

In addition, the Ministry will require proponents to outline: 1) The measures adopted to 
limit opacity through reducing the moisture content and composition of the material to be 
burned, 2) efforts that will be made to minimize the amount of material to be burned 
(salvaging), and 3) ignition technique planned. 

It is important for codes of practice to be followed carefully and judgement is required for 
their use. The Ministry will require the training of personnel to use code of practice 
procedures such that the appropriate mitigation techniques are used. Ensuring that such 
training is provided will be the responsibility of the proponent. 
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Construction and Maintenance 



Codes of practice will also be required for the constniction, repairs, demolition, sand- 
blasting, cmshing, screeiiing, drilling, blasting, alterations, and the loading, unloading, 
sorting, handling, or transporting of materials. Th,e emissions of con€ern from construction 
activities are mainly fugitive particulates. The Regulation requires that emissions are not to 
be released to an extent or degree greater than that which would result if every step 
necessary to control the emission of the contaminant was implemented. Hie following is a 
list of procedures which must be followed and included in codes of practice to ensure that 
emissions are controlled to the maximum extent. No exemptions from these requirements 
will be permitted but the codes of practice may indicate when certain measures may be 
used instead of or in combination with others. Codes of practice for these activities will 
also be generated separately for differing combination of size, frequency and location in a 
similar fashion as for open burning. 



Requirements for all practices 

All maintenance and construction activities must adhere to the following requirements: 
1) the percent opacity from any fugitive dust source listed in section 11, Regulation 308, 
shall not equal or exceed 20% averaged over any six-minute period at the property line; 2) 
the emissions of fugitive dust shall be limited by all persons handling, transporting, or 
storing any material to prevent unnecessary amounts of particulate matter from becoming 
airborne to minimize the extent which ambient air standards described in the regulation 
might be exceeded; and 3) the use of these measures should not be limited to the period 
when actual construction work is being conducted, but also to weekends, holidays and off--, 
hours during the week. 



Control of fugitive emissions from trmsporting activities 

Methods for controlling emissions from these sources include: 1) proper loading to prevent 
spillage on paved roadways; 2) maintaining the vehicle body in such a condition that 
prevents any leaks of aggregate material; 3) spraying the material in the vehicle with a 
suitable and effective dust suppressant; 4) covering haulage equipment; 5) at the site 
travelling booms, telescopic chutes, rotary stackers, must be used to provide adequate 
shrouding of openings in containers to be filled; and 6) a reduction of free-fall distance. 



Roads 

TTie control of fugitive emissions from roads may involve: 1) removal of soil and other 
materials, except for sand applied for the specific purpose of snow or ice control; 2) 

frequent watering of unpaved roads; 3) detouring; 4) use of a vacuum, sweeper; 5) paving; 
6) closure; and 7) speed control. 
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Land Bistarbance 

Land disturbance should be minim,ized and land reclaimed as soon as pO'Sslble. 'This may 
involve: 1) surface compaction, 2) sealing, 3) covering 4) enclosing; 5) planting vegeta- 
tion, including mulch, or selective retention of native vegetation (this vegetation will 
provide groundcover and a windbreak); 6) spraying with a suitable and effective dust 
suppressant. 



Constriicticiiij alteratioiij demoliticiiij drilling, Wasting, crushing or screening 

Codes of practice for these processes should include: 1) installation and use of hoods, fans 
and fabric filters to enclose, containj capture, vent and control and clean the emissions of 
dusty materials; 2) sequential blasting where possible to reduce the amounts of particulate 

matter; 3) covering, shielding or enclosing the area; and 4) application of a suitable and 
effective dust suppressant- 



Stockpiles 

Stockpiles of materials likeh- to become airborne through wind action should; 1) be treated 
to prevent blowing of the material and/or 2) be contained in silos or other suitable 
enclosures. Treatment may include stabilizing the surface of such stockpiles through 
compacting, application of a suitable and effective dust suppressant, or asphalt seahng or 
covering. 
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APPENDIX €-1 

OVERVIEW:: CLASSIFICATION, REGULATOEY STRA'TEGIES^ 
AND AIR QUALITY STAND'ARDS (AQS). 



Aims of the Clean, Air Pro'gram. 

Two of the important aims of the Clean Air Program are the following. One aim is the 

minimization of emissions of contaminants of concern. The other, is the establishment of 
community Air Quality Standards (AQSs) based on various criteria (e.g., health,, vegetation, 
etc.) and other appropriate considerations. In more complex cases, in addition to AQSs, 
multi-facetted regulatory strategies may be necessary to achieve satisfactory community air 
quality. 

The general means Ontario proposes to achieve the first aim is to classify air pollutants to 
reflect their Level -of -Concern (ie. Level 1, 2 & 3). Stringency of control would then be 
determined by this Level-of-Concern. 



Target chemical list. 

In order to make the task manageable and to focus on the most important air pollutants 
first, a CAP target list was developed for classification. In developing this list, considera- 
tion was given to the Air Resources Branch list of standards/guidelines/provisional 
guidelines, to the Canadian Environmental Protection Act (CEPA) Priority Substances List, 

to the List of Hazardous Air Pollutants developed for the Federal Provincial Advisory 
Committee on .Air Quality (FPACAQ), to carcinogen listings of the International Agency 
for Research on Cancer (lARC) and to 'common air pollutants'. In turn, these lists reflect 
the priorities of provincial and major US state air pollution agencies, other major regulatory 
agencies like US EPA and WHO' and the priorities of industry and public interest groups 
by way of input to the CEPA Priority Substances List. 



Classification methods, 

Ontario has developed three methods of classification (See Appendix 6-3) and intends to 
use any one of them, depending on time constraints and available resources. All of the 
methods use toxicity and environmental behaviour parameters, as the basis of 
classification. 

Two of the methods are similar, differing only in the relative amount of information 
gathered for consideration. They are similar in that they both utilize the MOE scoring 
system (See Appendix 6-2, Part 1) previously developed and similarly applied in the 
EMPPL/MISA process. Essentially, the scoring system assigns a numerical score to the 
various parameters noted above, based on the relative level of concern or importance of the 
information that has been gathered for that parameter in dossier form. Level-of-Concern 
determinations are accomplished initially, by the application of qualifying factors (i.e., 
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'Interim classification' of target list. 

Ontario has applied tiie above three methods to develop an 'interim classification' for the 
target list of air pollutants (See Appendix 6-4). These 'interim classifications' will be 
updated from time-to-time as resources permit. 



Private sector driven classification process. 



AQSs and developing regulatory strategies. 

Other features of the new process for developing regulatory strategies and setting AQSs, 
besides the consideration of various criteria (e.g., health, vegetation, etc.), will include 
engineering evaluations to examine technological feasibility of control, development of 
control strategies for reducing risk to the lowest possible level especially for risk-based 
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'triggers') to the scores and finally, by the application of modifying factors. Qualifying 
factors (See Appendix 6-2, Part 2) are various scores and score combinations used to 
'trigger'the contaminant to a particular Level-of-Concem. Modifying factors (See Appen- 
dix 6-2, Part 3) represent additional compelling information and expert judgement which ^ 
may justify an enhanced or diminished Level -of-Concern. B 

The third method uses readily available jurisdictional (e.g., lARC carcinogen _ 

classifications;) and property (e.g., inherent persistence of metals) information with H 

appropriate qualifying and modifying factors to make a Level -of- Concern determination. • 



After this revised regulation comes into force, Ontario intends to convert most of the 
required information gathering (ie. dossier development) and proposal of classifications into 
a private sector driven process (See Appendix 6-5, Part 1). In this process 'interim 
classifications' or classifications 'pending review' can be updated, with the intent of 
revision, by proponents applying for a C. of A or by any member of the private sector 
who intends to appeal the classification. The means of update or appeal will be by 
submission to Environment Ontario of a 'Detailed Dossier'as described in the guideline 
document (See Appendix 6-5, Part 2), along with a corresponding proposed reclassifi- 
cation. In analogy with control technology determinations, Environment Ontario will ^ 
review the dossier/proposed reclassification and decide on its acceptability. The final ■ 
determination of the Level-of-Concem classification remains solely the responsibility of the 
Ministry. The process also includes other appeal mechanisms and requests for a status 
review of the classifications. 



I 
I 
I 
I 
I 
I 



I 

Regulatory Strategies, Criteria and Standards. I 

As noted above, another important aim of the CAP program is the establishment of .^ 

community Air Quality Standards (See Appendix 6-6). Some of the data base for classify- I 

ing chemicals and for recommending health or vegetation criteria with the intent of * 
establishing AQSs is common. Therefore, Environment Ontario intends to use the detailed 

dossiers, submitted under the private sector driven process, as part of the process of setting ■; 

A05s*: and dpvplnnincr rf»afnlatnrv strafp.aip..<i » 



I 
I 
I 
I 



health criteria, consideratioE of existing levels of the contaminant in the air and possibly 
other environmental media, emission inventory data, and legal, as well as, socio-economic 
considerations. Further features of this process can include, in some cases, consultative 
committees as required, to help develop the regulatory options available to the Ministry. 
Risk analysis tecliniques will provide the primary basis for the assessment of regulatory 
options and the selectioo of the most efficacious options available to the Ministry. It is 
foreseen that the Minister's Advisory Committee on Environmental Standards (ACES) will 
provide for both expert review, as well as, stakeholder and public consultation. 
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APPENDIX 6-2 

THE CLEAN AIM PRO'GRAM (CAP) 
GENERIC CLASSff ICATION PROCESS 

The Clean Air Program (CAP) uses the classificatioii of chemicals to determine appropriate 
control technology. The classification of chemicals into 3 Level-of -Concern groups consists 
of a 3 step process: 

i) Eovironmental Toxicity Scoring 

ii) Level -of -Concern DeterminatioE 
iii) Level-of-Concern Modification 



Chemical Toxicity Scoring consists of the application of a Ministry standardized screening 
protocol to chemical specific toxicological and environmental behaviour information. This 
background data may be provided by the Ministry or may be required from the private 

sector for approvals. Suggested scores may be generated by the private sector; however, 
the fioal assignment of scores will be the responsibility of the Ministry. Details of the 
scoring system can be found in PART 1. 

Level-of-Concern determination is comprised of the application of qualifying factors or 

'triggers' to environmental toxicity scores. Through the application of quahfying factors 
the Ministry seeks to gain an indication of both relative hazard of specific chemicals, 
groups of chemicals or mixtures and the environmental capacity to deliver the hazard to the 
receptor. Chemicals are classified into one of three Level-of-Concem groups. FART 2 
describes the qualifying factors or 'triggers' that suggest each classification. 

Modification of the Level-of-Concern, as determined from scores, may be necessary in the 

case of complex environmental interactions or transport,, indirect effects, synergistic effects, 
or a variety of other issues.. The Ministry may, on a case-specific basis, prom,ote or 
demote level of concern ranking for certain materials. PART 3 outlines some of the issues 
of concern for both promotion or demotion of level of concern classification. 
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PART 1: O'NTAMO' MINISTRY 0¥ THE ENVIRONMENT SCORmO SYSTEM 



IN'TROBUCTEON 

The following geoeraily accepted parameters have been developed to determine the concern 
level for a chemical in the environment. These parameters are a subgroup of the para- 
meters in a methodology, developed for the Ministry of the Environment for assessing the 
relative environmental hazards of chemical contaminants. The magnitude of the score 
assigned to each parameter reflects the level of concern arising from that property of a 
chemical. 

L Environmental Behaviour Parameters 

Range of scores: 0-10 for all parameters a. to c. 

a) Environmental Transport 

b) Environmental Persistence 

c) Bioaccumulation 

2. Toxicity Parameters 

Range of scores: 0-10 for all parameters a. to g. 

a) Acute Lethality 

b) Sub-Lethal Effects on Non-Mammalian Animals 

c) Sub-Lethal Effects on Plants 

d) Sub-Lethal Effects on Mammals 

e) Teratogenicity 

1} Genotoxicity/Mutagenicity 
g) Carcinogenicity 

In addition to the numerical value assigned to a parameter, various symbols are used to 
indicate special concerns regarding the source of, or confidence in, the underlying data: 

- If the data required are not available, an asterisk (*) is assigned to that parameter 
rather than a numerical score. 

- If the data used are questionable (e.g., data lacking in documentation, data derived 
■ with outdated methods), a score is assigned to the parameter, but it is "tagged" with 
a "Q" to indicate doubt regarding the confidence in the data. 

- If the data used in the assignment of a parameter score is "limited", the score for that 
parameter is "tagged" with an "L", This indicates that a score was assigned, but due 
to the nature of the readily available data, confidence in the score was less than if a 
more comprehensive data set had been used. In many instances, additional data 
would either remove the "L" designation and confirm the score, or result in a higher 
score. 
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"L" was alsO' used if, in the absence of a freshwater fish BCF, log kow was used to 
score bioaccumolation. 

- If the data used are perceived as represeoting a worst-ease scenario (e.g., toxicity data 
from intraveoO'US administration), the score for that parameter is "tagged" with a '"W". 

ff the data used in the assignment of a parameter score are estimated from environ- 
mental modeiliog techniques or structure-activity relationships, the score for that 

param,eter is "tagged" with an "E". 

Tlicse "tags" may be taken into consideration when the chemi,cal is reviewed. 



PARAME'mRS 

1. Environmental Behaviour Parameters 

(a) ENVIRONMENTAL TRANSPORT 

Rationale 

This param,eter describes the transport of chemicals betweeo environmental media. 
The environmental transport of a chemical is an important factor in evaluating its 
potential environmental and health hazards. Inter-media traosport can be observed 
during field studies or by undertaking microcosm studies in a laboratory, but 
relatively few substances have been studied using such techniques. One way to 
estimate the environmental transport characteristics of a chemical is to use a simple 
mathematical model such as the Fugacity Level I model (MacKay and Paterson). 

The Fugacity Level I model estimates the equilibrium distribution of a chemical 
released to the environment. The environmental media considered are air, watery soil, 
sediment and aquatic biota. The model requires information about the chemicars 
physicochemical properties, i.e. molecular weight, solubility, vapour pressure, and 
octanol -water partition coefficient. 
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Scoring Criteria 

T^e criteria for this parameter use results from envlroemeiital models. In additioii, 
there are criteria for substances that are largely associated with fine particles 
(generally less than 10 |im in size). Examples are fine particles associated with 
incinerator processes. 

The scoring criteria for this parameter are as follows: 



FftRAMETER 

SCORE CRITERIA 



10 Three or more .media each contain > 5% of the total amount released or 

sabstance is inorganic and is adsOTbed tO' particles <lQ'Uiii in di.a«eter when 
released . 

7 'TWO' media each contain > 5% o^f the total .aBount released. 

4 No one mediuin contains > 951, and only one medimii contains > 5% of the 
total amount released. 

.Any single in.ediu.:m contains > 95% of the total ajtiount rele.ased. 



Syggested Information Sonrces 

Lyman et al, 1982 - 

A comprehensive reference of published values and eslimation methods for 
various physical and chemical properties. 

Verschueren, 1983 - 

A handbook of environmental data for organic chemicals. 

ENVIROFATE and ISHOW databases - 

Contain solubility, vapour pressure, partition coefficients for many chemicals. 

ICF Inc., 198.5 - 

Cbntains tabulations of physical, chemical and fate data for many organic 
substances and elements. 

Mills et al, 1982 - 

A compilation of physical, chemical and fate data for many organic substances. 

Mackay and Shiu, 1981 - 

A compilation of physical and chemical parameters for organic substances. 

Kenaga and Goring, 1980 - 

A compilation of solubility, sorption and K^^ data. 

Clayton and Clayton, 1981 - 

A comprehensive reference of information on industrial chemicals. 
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KarickJioff, 1984 = 

Discussion of sorption processes in general and K^^/K^^ values in particular. 

Amooire and Hautala, 1983 - 

Information on volatilities of industrial cliemicals. 

Neeiy and Blau,, 1985 - 

Contains physical,, cliemical and fate data and estimation methods., 



(b) E'NVIRONMENTAL PERSISTENCE 

Rationale 

This parameter describes the tendency for a chemical to persist in the environment. 
Substances in the environment can be subjected to a variety of processes including 
sorption, oxidation, hydrolysis, photodegradation and biodegradation. The net result 
of such processes may be expressed as the overall persistence of a substance in the 
environment. When quantified, persistence is usually expressed as the length of time 
required for one-half of the original amount of a substance to be degraded. It is 
analogous to parameters which may be presented as "rate of loss in natural systems", 
"overall half-life", or "50%' recovery time". It is also similar to the "persistence" 
parameter calculated by fugacity models. 

Half-lives of chemicals may vary from seconds to thousands of years (ICF Inc., 
1985). Short half-lives generally indicate a lower level of concern. For example, 
environmental releases of substances with half-lives of less than a few days often will 
not result in significant accumulation in the environment. Conversely, those with 
half-lives of several months or longer can lead to substantial exposure or accumula- 
tion in the food chain. 



Scoring Criteria 

The criteria for this parameter are based on half-life values. 

If half-life data are available, they will usually pertain to specific media as opposed 
to general environmental persistence. This information provides an indication of 
levels of concem regarding specific media. In such cases, it is recommeiided that the 
media providing the highest score be used. 

If persistence values have not been reported and cannot be estimated by using 

environmental models, other types of information may offer' guidance in developing a 
scQire for this parameter. 
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Foir example, stmcture-activity relatlOiiiships (SARs) may provide general indications 
of persistence for relatively unknown substances structurally similar to more familiar 

substances. 

To assess the potential biodegradability of substances in wastewater treatm,ent plants, 
test methods such as the static-culture-flask and shaker-flask techniques have been 

used (for example, see Tabak et al, 1981). The results of these tests in geoeral 
show good agreement with published work on biodegradability,. Substances not 
degraded under test conditions cannot be presumed to be immune to microbial action 
in the environment. Accordingly^ scores derived from SARs or biodegradability tests 
should be tagged with E, Q,, or W. 



PARAMETER 












SCOEE 


CRITERIA 










10 


Half-life 


greater 


than 


100' days 




7 


Half-life 


of more 


than 


50 but less 


than or eqii,tt,l to, 100' daya . 


4 


Half-life 


of more 


than. 


10 but less 


than or equal to S'O days 





Half-life 


of less 


than 


or equal to 


lOi days. 



Suggested Information Sources 

ICF Inc.,, 1985 - 

Includes compilation of half-lives in several media for organic substances. 

Mills et at, 1982 - 

Includes compilation of half-lives in aquatic media for organic substances,. 

Verschueren, 1983 - 

Includes half-lives and biodegradability test results for organic substances. 

NRCC - (National Research Council of 'Canada Associate 

Committee on Scientific Criteria for Environmental 
Quality) ~ 
These publications include data on biodegradability for specific substances. 

ENVIROFATE database - 

Contains data on biodegradation rates for chemicals released to the environment. 

Tabak et al, 1981 - 

Mcludes results of biodegradability studies for more than lOO' organic 
substances. 
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(c) BIOACCUMULATION 

Rationale 

This parameter describes the tendeocy for a substance to accumulate in biological 
systems. Li the curreot context, the term bioaccEmulation is intended to convey the 
ability of a substance to accumulate in the tissues of organisms. The tendency for 
certain groups or classes of chemicals to bioaccumukte is well documented. This 
process has also been referred to as bioconcentration or biomagnification and some 
authors have assigned various distinct definitions to these terms but for purposes of 
this assessment those differences are relatively unimportant. 

One of the parameters frequently used to express bioaccumulation is the bioconcen- 
tration factor (BCF). Most BCF values pertain to fish or other aquatic organisms and 
are calculated as the ratio of the concentration of a substance in the organism (or 
some specific tissue) on a wet weight basis to the concentration of the substance in 

the water at steady state (Veith et al., 1980). For organic substances, values of BCF 

range from about 1 to more than 1,000,000 (Lyman et al, 1982). 

Bioaccumulation factors have also been determined for some terrestrial vertebrates but 
these data are less abundant and more difficult to locate than those for aquatic 
organisms. It is recommended for this assessment that data collection efforts first 
focus on BCF values for aquatic organisms. 

The tendency of substances to bioaccumulate in tissue frequently has been related to 
hydrophobicity or lipophilicity (Veith et al, 1980). As a result, various regression 
equations have been suggested for predicting BCF values for aquatic organisms based 
on the octanol-water partition coefficient (KJ and other physico-chemical properties. 

To date, those that use K„„ values have been the most widely investigated and most 

successful i(Lyman et al.„ 1982; Geyer et al., 1984). 



Scoring Criteria 

Scoring criteria for this parameter are defined in terms of either BCF or log K„^. 
'The correlation between the 'two sets of criteria is based upon the following relation- 
ship developed from experimental data on 84 chemicals (Veith et aL, 1980): 

log BCF = 0.76 log K,^ - 0.23 

Other equations have been developed based upon various groups of chemicals. If an 
equation is available that is more directly applicable to a substance being evaluated, 
that equation can be used. 

The bioaccumulation of compounds with relatively high K^„ values is influenced by 
the degree to which a compound dissociates in water. Equations for estimating 
bioaccumulation that iDclude a dissociation term have not been reported. For this 

parameter, dissociation has not been considered in the determination of scores. 'This 
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should tend to produce somewhat higher scores than warranted for some organic 
substances. BCF values can be estimated only to within an order of magnityde using 
most of the correlations developed to date, and laboratory test situations are incapable 
of duplicating field situations (Lyman et al, 1982). Therefore, the consideration of 
dissociation effects may be unimportant, for this evaluation. 

If scores based on both the BCF and the K^ can be determined, preference should be 
given to the measured BCF values rather than those estimated based on K„„. 



PARAMETER 




CRITERIA 




SCORE 


BCF 




1°« K,™ 


10 


>15000 




>6.0 


7 


>500 - ISOOO 




>4.0 -6.0 


4 


>20 - 500 




>2..0 - 4-0 





:» 




2.0 



Suggested Information Sources 

Lymao et aL, 1982 = 

Contains BCF and K^^ data and estimalion methods. 

Geyer et al., 1984 = 

Examines relationship b-etween BCF .and K^^. 

Kenaga and Goring, 1980 - 

Includes Kow and BCF data for aquatic environments. 

Verschueren, 1983 - 

Includes BCF and Kow data for organic substances. 

Veith et al., 1980 - 

Includes BCF and Kow values. 

AQUIRE database - 

Contains BCF data for aquatic organisms. 

Mackay, 1982 - 

Examines correlations of BCFs. 

Garten and Trabalka, 1983 - 

Contains BCF data for data for aquatic and terrestrial organisms. 

ICF Inc., 1985 J- 

Includes BCF data. 
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Hansch and Leo, 1979 - 

Describes how tO' estimate Kow values. 



2. Toxicity Parameters 



Parameters "a" through "h" were selected to describe the toxicological properties of 
chemicals. Information on acute lethality of chemicals to all targets io the environ- 
ment is included in parameter "a''. The sub-lethal effects of chemicals on ecological 
systems (plants and animals) are described in parameters "b" and "c". Parameters "d" 
through "f" are primarily designed to describe potential adverse effects on human 
health. 

When data are lacking on the effects of a chemical on a specific environmental target 
(e.g., humans, fish or wildlife) the best available information should be used. Unless 
specific data are available on species differences in responses to the chemical, it is 
assumed that all species respond in an equivalent manner and the most sensitive 
would be used in scoring. Differences in response among species, or other differ- 
ences between experimental and "real-world" exposure situations (e.g., data from high 
level experimental exposures extrapolated to much lower levels) are not considered in 
this assessment. 

There are several general topics, including route and duration of exposure and validity 
of testing procedures, that apply equally to all of the toxicity parameters. These are 
discussed below and will only be briefly referred to in the descriptions of each 
parameter. 

Route of Exposure^ 

Route of exposure is an important factor in the judgement of the applicability and 
validity of the effects observed under controlled experimental conditions (Grice, 1984; 
Willes et al., 1985). In terrestrial animals, oral, inhalation and dermal routes of 

exposure are considered the most representative of "real -world" exposures. In aquatic 
species, the usual route of exposure is through water. In plants, exposures usually 
occur through soils or from the atmosphere. In all test systems, data derived by 
direct application of chemicals to biological systems (e.g., direct injections into 
tissues) that by-pass normal absorplion and uptake systems may indicate the potential 
for the production of adverse effects but their relevance to normal exposures should 
be carefully evaluated. In addition, the use of vehicles (e.g., dimethylsulfoxide) in 
dermal exposure studies can substantially increase the uptake of chemicals through the 
skin and, although the results would indicate a worst-case assessment of potential 
effects, their relevance to usual dermal exposure is questionable. In all of the 
toxicity elements the scorer must exercise judgement in the use of data derived from 
unusual exposure routes. If such data are the only information available they may be 
used, but, at the very least the scores assigned require appropriate "flags" (e.g., Q or 
W or E). 
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Duration of Exposure 

The duration of exposure is important in the assessment of poteiitial effects of 
chemicals on the environment and health (Hushon and Komreich, 1984). Acute 
lethality is usually assessed following a single exposure (e.g., LD50, LC50), or 
following a short duration of exposure (e.g., acute toleraoce tests or 96-hour LC50 
tests in aquatic species). The assessment of long temi effects usually involve 
multiple exposures for the major portion of the lifespan of the test system (FDA, 
1982). This is usually considered a minimum of one year in terrestrial animals 
(FDA, 1982), but may be as short as a few days in certain short-lived aquatic and 
plant test systems. 

In the assessment of long term effects of chemicals, judgement is required to 
determine if the duration of exposure and observation in the studies was adequate 
both to achieve a steady state level of the chemical in the system and to encompass 
the latency period for the development of adverse effects. The biological half-life of 
the test chemical can assist in judging whether steady state levels of the chemical in 
the test system were achieved. For example, a minimum of 3.5 half-lives are 
generally required to reach 99% of the steady state body burden (FDA, 1982; ¥/illes 
et al, 1985). 

The latency period between the initiation of exposure and the development of 
particular adverse effects depends on the type of effects produced, in addition to the 
time required to achieve a steady state body level. Effects related to general narcotic 
actions of chemicals generally have much shorter latency periods (e.g., several hours) 
compared to cancer where latency periods range from months to years (Grice 1984; 
Willes et al.„ 1985). 

If adequate long term exposure data are not available, scores for toxicity elements 
addressing long term effects may be estimated from shorter term exposure data. In 
terrestrial animals, data from exposures of 90+ days may provide reasonable estimates 
of certain long-term effects, although the validity of extrapolating such data to predict 
chronic effects requires considerable judgement. Judgement is even more critical 
when estimates of potential chronic effects are made by extrapolation of data from 
various short-term in vivo or in vitro test systems (Grice, 1984; Willes et al., 1985). 
It is not possible nor desirable to overly complicate a scoring system by incorporating 
all the uncertainties of extrapolating data from shorter to longer exposure scenarios. 
Therefore, as a general rule, when effects related to long term exposure are estimated 
from short term exposure data, the scores derived require appropriate "flags" (e.g., W, 
Q or E) indicating uncertainty in the assigned score. 

Validity of Testing Procedures 

The assignment of scores to the various toxicity parameters requires that the scorer 
assess the validity of the procedures followed in the coUectioD of the toxicological 
data. It is beyond the scope of this scoring system to provide details of adequate 
procedures for the myriad of ever-changing tests available. The follwing references 
outline current standard procedures used in the collection of toxicological data: Grice 
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et al., (1975); MRC (1980); FDA (1982); EPA (1984); NTP (1984); OSTP 
(1985). The validity of new testing procedures can usually be determlDed from 
publications by recognized authority centres around the world (e.g.. Health and 

Welfare Canada, U.S. EPA, U.S. FDA, WHO, OECD, IARQ; 



(a) ACUTE LETHAO'TY 

Rationale 

This parameter describes the acute lethality of a chemical to terrestrial and aquatic 
animals. Non-lethal or reversible effects are not included in this element. Acute 
effects other than lethality (e.g., irritation, allergic reactions, general narcosis, etc.) are 
considered in other toxicity elements. Criteria for phytotoxicity are not included in 
this element because of the difficulties in assessing lethality io plants. 

Scoring Criteria 

Scoring criteria for acute oral and dermal LD50s and inhalation and aquatic LC50s 
are similar to those utilized by the Transportation of Dangerous Goods Act (DOT, 
1984) and the State of Michigan Critical Materials Registry (Michigan, 1979). Scores 

of six down to zero for oral and dermal LD50s are comparable to the extremely toxic 
to relatively non-toxic scales outlined in the literature (Hodge and Sterner, 1949; 
Gleason et aL, 1977; Doull et al., 1980). The criteria for scores of 8 to 10 would 
identify chemicals with greater toxicity than those included in the scales referred to 
above. Th,ese more stringent criteria were adopted to ensure chemicals with extreme 
acute lethality are clearly identified by the scoring system. 

The scoring criteria for inhalation LCSOs are derived from the oral LD50 criteria, 
assuming a 60 kg individual respires 20 m3 of air daily and that the contamiEants 
have equal biological availability via the oral and inhalation routes of exposure. The 

aquatic toxicity LC50 data would usually be derived from 96-hour exposures. 

Scoring criteria for this parameter are as follows: 



EflRAMETlR 
SCOEIE 


Oral LD50' 
(mg/kg) 


CRITEEIA 

Dermal LD50' Inhalation LC50 
(ng/kgl (mg/mB) 


Aquatic LC50 
(mg/L) 


10 


0.5 


. 5 


1.5 


0.1 


-i 


>0.5 - 5 


>0.5 - 5 


>1.5 - 15 


>0.1 - 1 


' 6 


>5.0 - SO 


>5,0 - 50 


>15 - 150 


>1 - 10 


4 


>50 - 500' 


>50 - 500 


>150 - 1500 


>10 - 100' 


2 


>500' - 5000' 


>500 - 5000 


>1500 - 15000 


>100 - 1000 





>5000 


>5000 


>15000 


>1000 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Suggested Information Sources 

ACQUIRE database ~ 

This database contains acute lethality values for aquatic and terrestrial species. 

Hayes, 1982 - 

Contains information on the toxicology of pesticides and associated chemicals 
with particular refereoce to effects in humans. 

Ketchen and Porter, 1979 - 

These Critical Material Data sheets summarize information on the toxic potential 
of individual chemicals, including acute lethality data, in terrestrial species. 

Merck Index - 

The Merck Index lists indices of toxicity for many chemicals in terrestrial 
species. 

ME:DLINE database - 

A computerized database presenting titles and abstracts of published, worldwide, 
biomedical literature, 

Clayton & Clayton, 1981 = 

Summarizes the toxic characteristics of a large number of industrial chemicals, 

primarily in terrestrial species. 



(b) SUB-LETHAL. EFFECTS ON NON.-MAM.MALIAN SPECIES 
Rationale 

This parameter describes potential effects from long-term exposures of 
non-mammalian species to chemicals. The effects-data may be expressed as median 
effect concentration (EC5()), maximum aquatic toxic concentration (MA fC) or 
no-observ'ed-adverse-effect-concentralion (NOAEC). 

The most frequently reported data of ihese types are EC50 values for ftsh or other 
aquatic organisms such as daphnia. Associated with an EC50 value is the species 
studied, the endpoint(s) observed, and the duration of exposure. Common endpoints 
are immobilization, loss of equilibrium, effects on reproduction and other sub-iethal 
effect:^. As with other parameters, if different indicators of effects are available, the 
most sensitive would be used, unless scorer judgement indicates otherwise. 

As with mammalian toxicity, duration of exposure is important to the imcrpretation of 
the results. For aquatic organisms, either full or partial life-cycle tests are preferred 
for the assessment of reproductive effects. Such tests may last as few as seven days 
or extend beyond a year depending on the life cycle. For terrestrial animals, periods 
of exposure usually last several months. For other types of effects, results from 
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96-hour exposures generally have more credence thao shorter exposores. In addition, 
preference should be given to tests on freshwater species native or introduced to 
North America. 

Scoring Criteria 

Based on published results of the effects of many substances on aquatic organisms,, 
the NOAEC values that appear in the score definitions are a factor of 100 lower than 
EC50 values (Kooemann and Visser, 1983). Maximum Aquatic Toxic ConceEtratioo 

i(MATC) values are 10 times lower than EC50 values. 

The scoring criteria for this parameter are as follows* 



PARMfflTER 
SCORE 



CRITERIA - AQUATIC ORGANISMS 



m 



BC50 0.02 mg/L; 
OR MATC O.002:mg/L,; 

OR HO'AIC 0.00^02 Hig/L 
in diffarent fenera. 

EC 50 0.02 mg/L; 

OR MATC 0.002 Bf/L 

OR NOAIC 0'.0002 mg/L 

in one genu,s only. 

EC50' 0.02 - < 0.2 mg/L; 

OR MATC 0.00 2 - < 0.02 iHg/Lj 

OR NOAIC 0,0002 - < 0.002 mg/L 

EC50 0.2 - <2 ng/L; 

OR MATC 0.02 - <0 . 2 mg/Lj 

OR HO'AIC 0.002 - <0.. 02 mg/L. 



EC50 2 - <20 mg/L; 

OR MATC 0.2 - <2 mg/L J 

OR NOAEC 0.02 =■ <0 . 2 mg/L. 

EC50 20 mg/L? 
OR MATC 2 Kig/Lj 
OR HOAEC 0.2 Mg/L. 



Adverse effects at 1 mg/kg for 
sub-chronic exposure OR 0.5 nig/kg 

for chronic exposuxo, in different 
genera . 

Adverse eff©cts at 1 mg/kg for 

.su,b-chronic exposure OR 0.5 mg/kg 
chronic e,xpostire, in one genias only. 

Adverse effects at> 1-10 ag/kg for 
aub-chromic exposure OR >0,5-5 mg/kg 
chronic exposure. 

Adverse or non-adverse effects at 
>10-100 mg/kg for sub-chronic 
exposure OR >5-50 mg/kg for chronic 
exposure . 

Adverse or non-adverse effects at 
>100-1000 mg/kg for sub-chronic 
exposure OR >50-500 mg/kg for chronic 

Adverse or non-adverse ef facts at 
1000 mg/kg for sub-chrooic exposure 

500 mg/kg for chronic exposure. 



Suggested Information Sources 

AQ'UIRE database - 

AQUME has EC50 and/or NOAEC data for aquatic organisms for some organic 
chemicals. 

Most information required for this element must be sought from, primary sources 
identified through literature searches. 
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(c) SUBLETHAL. EFFECTS ON PLANTS 

Rationale 

Sub-lethal effects on plants are highly varied depending on the toxicant. The relative 
significance of the injury or effect depends on the commodity and its use. These can 
be divided into three categories. 

A The appearance is important, but growth and yield are of much less importance. 
This is relevant for ornamentals, flower crops, leafy vegetables and fruit. 

B The impact on growth and yield are the most significant, and visible injuiry to 
the foliage, though unsightly, is of less importance. This is relevant for 
vegetables, fruitSj seeds and storage organs such as tubers. 

C There are no visible injurious effects but the longevity of the commodity has 
been altered. This is of greatest significance in flower crops and storage of 

fruit and vegetables. 

The toxic effects can generally be assayed using short term tests with indicator plants. 
The possible effects include a wide spectrum of responses: inhibition of germination, 
inhibition of seedling growth, growth abnormalities, reduction in either root or shoot 

growth, etc. Long term tests with annual plants may be used to assess chronic 
effects such as decreased yield or decreased competitiveness (NAS, 1975). 

The most commonly tested aquatic plants are algae and duckweed (Lemna minor) 

(U.S. EPA, 1978). Several test methods have been developed that use algae (for 

example,, the U.S. EPA Algal Assay Bottle Test). Duckweed has been used to assess 
the effects of substances on aquatic macrophytes, (EPA, 1978), 

Effects on the genetic make up of the organism may be assayed using other short 
term tests with plant material. These include gene mutations, DNA repair, primary 
DNA damage and chromosomal abberations (Sandhu, 1980). Some examples of 
genetic mutation assays using plants are the measurement of chromosomal aberrations 
in root tip cells, the Tradescantia micronucleus assay (Sandhu, 1980) and the use of 
Arabidopsis for measuring the frequency of mutational events at the embryo stage 
(Redei, 1980). 

Scoring Criteria 

Tlie score definitions for aquatic plants are very similar to those used in parameters 
which address sub-lethal effects on aquatic animals. 

Various biomonitors have been used for different contaminants with each species 
displaying characteristic symptoms for a given pollutant- Some of these tests have 
been standardized to a substantial degree while others are only qualitative indicators. 
Standardized sampling methods have also been devised for substances that accumulate 
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in vegetation and that are toxic to animals. Lichens are also used for a variety of 
CQntamiiMiitSi both as indieators by presence or absence, or are used as accumulators. 

Standardized tests have been reported for relatively few substances. In some cases, 
the scoring system can accommodate results expressed in concentratioo units (mg/L 
for substance in water, mg/m3 for gaseous cootaminants, and mg/kg for substances in 
the soil), but in most instances, the length of exposure time is very important. It is 
thus necessary to link the persistence or the number of releases or the length of 
exposure to this element In some way through the use of appropriate combining rules. 

Precautions. Soil extraction procedures are critical in determining the level of a 
toxicant,, e.g., the total amount removed by acid extraction may no be meaningful in 
relation to plant bioavailabiMty. 

The scoring criteria for this element are as follows: 













* 






CRITBMJLA 




PARAMETER 
SCOBE' 


MEDIUM** 




<5% EFFECT 
OR NOAEI. 


>5-501 EFFECT 
OR 1C,„ 


>50t EFFECT 


11 


WATER 


SOIL 




<O.O01 
<0.01 


<0.01 
<0.1 


<0 . 1 

<1 ' 


i 


WATER 
AIR & 


SOIL 




O.OiOl-O'.Ol 
0'. 01-0.1 


0.0'1-0',1 
0.1-1 


0.1-1 
1-10' 


i 


WATER 
AIR & 


SOIL 




>0. 01-0,1 

>Q.1-1 


>0.1-1 
>1-10 


>1-10 
>10-100 


:i 


WATER 
AlE & 


SOIL 




>0.1-1 
>1-10 


>l-10 

>10-100 


>10-100 
>100-1000 


1 » 


WATER 
AIR i 


SO'IL 




>1-10 
>10-10Q' 


>liO-100 
>100-1000 


>liOO-1000 
>1000-100'00 





WATER 
AIR & 


SOIL 




>10 
>100' 


>10'0 
>1000 


>10O0 

>10'000 




* Effects considered 


; Reductioin 


in growth, total bioMiass 


O'r pkotsynthegis 




** Units: water 

Air 
Soil 


- mg/L 

- mg/ni3 

- mg/kg 







Suggested Information Sources 

Manning and Feder, 1980- 

Discusses the use of plants as monitors of pollution. 

Lepp, 1981 -^ 

Discusses effects of heavy metals in plants. 

Martin and Coughtrey, 1982 - 

Discusses effects of heavy metals on biota as indicatators of pollution. 
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NRCC - 

Publications of the Associate Committee on Scientific Criteria for Enviroomental 
Chemistry includes data on effects on plants, 

Levitt, 1980 - 

Reviews enviroomental stress on plants. 

Ormrod, 1978 - 

Reviews effects of pollution on horticultEre. 

Inforaiatioe will have to be sought from primary sources for many of the toxicants. 



(d) SUB-LETHAL EFFECTS O'N MAMMALS 

Rationale 

This parameter describes potential longer-term effects of chemicals in mammals. The 
effects are directed primarily at human health, although the actual data used will 
largely be from laboratory animals. Other scoring systems (see Hushon and 
Komreich, 1984) generally score chemicals for sub-lethal toxicity based on specific 
effects (e.g., separate scores for carcinogenicity, mutagenicity, teratogenicity, etc.), but 
most do not address systemic toxic effects. The toxic effects included in this 
parameter are restricted to sub-lethal systemic effects, but do not include carcinogenic, 
mutagenic or teratogenic effects since these are included in other parameters. 

Scoring Criteria 

H data are not available on the effects following a suitable duration of exposure, 
either appropriate "tags" (W, Q or E) should be used, or, preferably, the criteria 
should be divided by an appropriate extrapolation factor to adjust for potential effects 
that would not develop during shorter exposure studies. Criteria used in the 
development of scores for this parameter would be derived jfrom sub-chronic 
(generally 90-day exposure) or chronic (usually 1 year or more) exposure studies io 
any mammalian species (refer to the general discussion of exposure duration). If the 
data were derived from sub-chronic studies, of less than 90 days, it is recommended 
that the NOAEL be divided by a 10-fold extrapolation factor (see FDA, 1982; 
Dourson and Stara, 1983). If the only data available involved even shorter term 
exposures (e.g., 14 days), it is recommended that a 100-fold extrapolation factor be 
used. 

Considerable judgement will be required in the utilization of such extrapolatioo 
factors, considering issues such as the biological half-life of the chemical, the 
biological characteristics of the test system from which the data was derived, and 
knowledge of the usual consequences of the type(s) of lesions produced. 
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The scoring criteria for this parameter dO' not provide for differences in, the type of 
toxic response observed. For example, if the effects associated with exposure are 
irreversible, the consequences of exposure are much more serious than if the effects 
"reverse following cessation of exposure. For the purposes of this assessment, all 
effects are considered as equal but details of differences in the severity of the effects 
would be carefully noted. 

Examples of the various end-points included as chronic systemic effects are as 
follows: 

Reproduction toxicity 

- Adverse effects on reproduction as they affect the survival, development and 
well-being of the species, including interference with gonadal functions but 
excluding teratogenic effects. 

General toxicity 

- General depressions in body weight and body weight gains, general behavi- 
oural alterations and increases in diseases secondary to chemical exposure. 

- Gross or microscopic alterations indicative of disease from toxic events. 

- Adverse or deleterious effects on organ systems or functions, alterations in 
secretions of exocrine and endocrine glands, alterations in the brain and 
peripheral nervous systems. 

- Treatment related biochemical effects. 

If data are available on more than one of these effects, the effect occurring at the 
lowest exposure level in the most sensitive test system should be used in scoring. In 
addition, structure -activity relationships may provide estimates of the occurrence of 
chronic effects if data on the actual compound are lacking. 

Structure-activity relationships appear reasonably predictive for certain types of effects 
(e.g., narcotic effects), however, little predictive value is obtained for other effects 
using available methods. In the fiiture, the accuracy of structure-activity relationships 

in predicting effects between different chemicals may improve. 

Even with present methodotogies, however, an estimation of potential effects may 
prove more valuable than accepting a judgement of inadequate information. Such 

estimates, however, would be appropriately "flagged" with a Q or E. 
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The scoring system for this parameter is as follows: 











CRITERIA* 


PARAMETER 


ORAL NOAEL 


INHALATION NOAEL 


SCORE 


mg/kg 


mg/m3 


m 


0.1 


i»3 


» 


>0.1 - 1 


>0.3 - 3 


i 


>1 - 10 


>3 - 30 \ 


€ 


>10 - 100 


>30 - 300 


1 


>100 - 1000 


>300 - 3000 


:q> 


>1000 


>3000 



Criteria are based on data from exposures of 90 days or more in duration. If 
data from studies of this duration are not available, data from shorter-term 
studies may be used provisionally with the following modifications: If data 
from studies of 28-<90 days duration are used, divide the data values by 10; 
If data from studies of <28 days duration are used, divide the data values by 

iaQ< 



Suggested Information Sources 

Most of the information on the toxic effects associated with chronic exposure to 
chemicals would be obtained from original scientific publications which could be 
accessed through the MEDLINE and TOXLINE databases. Additional sources of 
summary data include Ketchen and Porter (1979), Clayton and Clayton (1981), 
RTECS database, and Verschueren (1983). It should be emphasized however, that the 
judgement of the validity of a NOEL from summary data is difficult and that original 
publications should be consulted. 



(f) TERATOGENICITY 

Rationale 

This parameter describes the potential teratogenic effects of chemicals on mammalian 
systems. Toxic effects on reproduction in plants, non-mammalian and mammalian 
systems, as distinct from developmental defects, are described in parameters b, c, and 
d. The production of terata by exposure to chemical contaminants can seriously 
compromise the development and survival of offspring. Such effects are usually 
irreversible, although current understanding is that they have an exposure threshold 
(EPA, 1984). 

TTie criteria for these effects are as outlined by the U.S. Environmental Protection 
Agency (EPA, 1984). Teratogenic effects include frank developmental malformations 
detrimental to the survival, future development, or well-being of newborn. They do 
not include developmental anomalies and aberrations that appear to be secondary to 
embryo-, feto- and maternal toxicity (see EPA, 1984; Khera, 1981). Many such 
effects are known to recover as development proceeds (e.g., reversible delayed 



Part 1: Scoring 



APPENDIX 6-2 - pg 17 



ossification of various parts of the skeleton, delayed development of specific organs, 
delayed eye opening, delayed vaginal opening, reduced body weight) (Khera, 1981). 

Ie some cases, exposure of pregnant females to chemicals can result in malnutrition 
due to decreased feed intake. Malnutrition has been shown to delay embryo and fetal 
development, reduce birth weights and, in severe cases, produce irreversible neuro- 
logical and metabolic abnormalities (EPA, 1984; Khera, 1984). These differences in 
the apparent severity between frank terata and minor developmental anomalies from 
chemicals are reflected in the scoring criteria for this element. 

Behavioural teratology is a rapidly developing sub-field of teratology and includes 
effects related to alterations in the behaviour of the offspring as they mature. In 
som,e cases behavioural effects may not be evident until maturity (e.g., effects on 
sexual behaviour). Other effects may only be temporary and actually disappear at 
some later stage of development. No specific criteria have been included in this 
parameter for behavioural teratogenic effects and judgement must be exercised to 
determine how such effects "fit" into the criteria provided. As the significance of 
such effects is better understood, alterations in the criteria for this parameter may be 
required to encompass the increase in knowledge. 

Scoring Criteria 

Working from the assumption that teratogenic effects exhibit exposure thresholds 
(Khera, 1981; EPA, 1984), scoring criteria are based on gradations in exposure levels 
associated with effects. Since teratogenic effects are viewed as more serious than 
developmental anomalies as outlined above, higher scores are applied to chemicals 
showing evidence of frank teratogenicity. Chemicals producing developmental 
anomalies and aberrations are assigned lower scores (e.g., delayed ossificaton of bone, 
decreased fetal weights, decreased birth weights, prolonged gestation, decreased 
survival without abnormalities, developmental effects that reverse during postnatal 
development). 

Duration of exposure is particularly critical in assessing teratogenic effects. To 
adequately assess the potential for such effects from a chemical exposure should 
occur at least through the period of organogenesis (e.g., usually from late in the first 
trimester through early in the third trimester of gestation). In addition, the levels of 
exposure studied should be sufficient to elicit a range of effects in the dams, from 
toxicity at the higher eposures to no-observable effects at the lower exposures (Grice 
et el. 1975; EPA, 1984; Khera, 1981). 

The general requirements regarding route of exposure discussed earlier also apply to 

teratogenici'ty assessments. 
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The scoring criteria for this parameter are as follows: 



PARAMITIR 

SCORE CRITERIA 



10' - Teratogenic effects observed without, overt. Baternal toxicity at naternal exposures 
O'.l mg/kg/day during organogenegis, or equivalent expo«ure* 

8 - Tferatofonic effects obse.rved without naternal toxicity at inate.riial exposures 
>0.1 - 1 mg/kg/day during organogeneaia or equivalent exposure 

i - TeratogeriiG effects or developmental anomalies observed at laaternal expo'sures 

>1 - 10 mg/lcg/day during organogenesis or equivalent exposure 

4 - Taratogenic effects or developmental anom.alie3 observed at ■iiatern.al expo^sures 
>10 - 50' mg/kg/day during org.anogenes.is or equi.va.lent exposu.re 

2 ■■■!^ Teratogenic effects or developmental ano:malie,3 obsreved at ■atern.al expo'Sures 

>5Q - lO'OO ng/kg/day daring organogenesis or equivalent expoaure 

- Mo terata observed, or observed only at. ■.a.ternal exposures of lOOO' mf/kg/d.ay or 
equivalent exposure 

Iquivalent exposure by inhalation or dermal routes, aiisijm.iiig 100% ab.9.orpt.ion .and that 

effects by d.erniia.l exposure would occur at. coiipar.able doaes to oral expoBurc. Total dose 
via inhalation is to^ be converted tO' an equivalent to an approxiimate daily oral dose 

equivalent exposure by the use of appropriate factors (eg. ppm to mq/m'' and physiol.ogical. 

standards such ae a 70 kg adult human respires 20 m of air per' day or a. .27. 5g female .rat 
re.Bpires 0'.17 m of air pe.r d.ay).. 'These assumptions mean, that the dermal and. oral exposure 
levels are equiva.le.nt, and inhalation expo'sures (in. mg/m3) are obtained .by .multiplying the 
oral exposu.ro by three. 

Infomiatioii Sources 

Most of the information on the teratogenic effects associated with exposure to 
chemicals can be obtained from original scientific publications which can be accessed 
through the MEDLINE and TOXLINE databases. Additional sources of summary 
data include Ketchen and Porter (1979), Clayton and Clayton (1981), RTECS 
database, and Verschueren (1983), Care should be exercised in using the RTECS 
date base since only studies showing positive effects associated with exposure are 
reported.. It must also be emphasized that the judgement of the validity of terato- 
genic effects (e.g., the evaluation of frank developmental anomalies versus develop- 
mental aberrations) from summary data is difficult and that original publications 
should be consulted. 



GBNOTOXICITY/MUTAGENICITY 

Rationale 

This parameter describes the mutageoic and genoloxic potential of a chemical. Such 
effects in themselves are indicative of potential hazards of chemicals to health and 
the environment. In addition, the strength of such evidence is valuable in the 

interpretation of other potential hazards from chemicals (e.g., carcinogenicity). 
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Genotoxic or mutagenic effects on somatic or germ cells are considered equal 
potential hazards. Evidence of heritable mutations (i.e., mutations in germ cells) was 
regarded as more indicative of the test system, studied and ability of a chemical to 
distribute to germ cells (i.e., the disposition of the cheniical in vivo) rather than of a 
greater potential hazard. In addition, assessment of the potential for germ cell 
mutations requires specific tests (e.g., dominant lethal test, mouse heritable transloca- 
tioD assay) and results from such tests are not available for large numbers of 
chemicals. Therefore, specific scoring criteria for germ cell mutations would increase 
the dependency of the resulting prioritization of chemicals on the information 
available rather than indicators of potential hazard. In the scoring criteria used, 
chemicals for which evidence of germ cell mutations are available would receive high 
scores, however, not preferentially higher than chemicals with evidence of somatic 
mutations only. 

Scoring Criteria 

The criteria assign higher scores to chemicals with adequate evidence of 
mutagenic/genotoxic effects derived from short-term tests. The primary objective is 
to score the potential of a chemical to produce such effects. 

Chemicals producing direct mutagenic/genotoxic effects in the absence of overt 
toxicity are assigned the highest scores (e.g., the chemical or its activated metabo- 
lite(s) directly acts on genetic material to produce mutations or genotoxic effects). 
Clastogenic effects produced by chemicals that do not directly interact with genetic 
material are scored in the next category. Chemicals causing mutagenic or genotoxic 
effects indirectly by interfering with various cellular systems would receive lower 
scores. Scores of two or four should be assigned to chemicals having positive 
evidence from certain test systems but clear evidence of lack of effects in other test 
systems. 

It is assumed that all test data will be derived under optimal experimental conditions 
(e.g., using validated test procedures, including appropriate S-9 metabolic activating 

systems, adequately controlling for unusual chemical/physical characteristics of the 

test chemicals). Acceptable tests include,, but are not necessarily limited to, the 
following: 

a) in vitro gene .mutation 

- Salmonella/mammalian microsome assay 
= CHO/HGPRT - assay 

- L5178Y TK - assay 

- Haploid Saccharomyces assay 

b) in vitro mammalian chromosomal aberrations 

- metaphase analysis in mammalian cells exposed in 
vitro (not including sister chromatid exchange and 
micronuclei) 
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c) in vivo mammalian chromosomal aberrations 

- rodent bone marrow micronucleus assay 

- rodent bone marrow metaphase analysis (not includiog 
sister chromatid exchange) 

d) in vivo mammalian gene mutation or indicator tests in a 

second somatic tissue 

- rodent liver unscheduled DNA synthesis 

- rodent sister chromatid exchange 

Data from other tests may be used with appropriate justification. There will be many 

chemicals for which adequate information for this parameter is lacking or iocomplete. 
The use of structure-activity relationships in developing scores for this parameter may 
be a viable alternative in the future, however, at present such concepts are only in 
their formative stages (FDA, 1982; NTP, 1984; OSTP, 1985) Consequently, " 
considerable expertise and judgement are required to assign scores based on structure - 
-activity information, and such scores would require appropriate "flags" to signify the 
level of confidence in the data used (e.g., W, Q,, E). 

The scoring criteria for this parameter are as follows: 



PARAMETEE 

SCORE CRITERIA 

10 Conclusive evidence of Matagenicity or genotoxicity in recogniied prokaryotic or 

eukaryotic test systems at exposure levels, not producing overt toxic effects (in viv^ 

and in vltrO' eukaryotic data are positive or are absent). 

8 Evidence of clastogenic effects (general DNA d.a»,age, strand breaks, sister chromatid 
exchange), intercalations or cro'sslinks but no avidence of increased incidences of 
mutations or direct interactions with genetic inaterial 

6 Does not interact directly with DMA, but interferes with cellular- mechanisms such as 
DNA synthesis and DNA repair. Effects May be observed at exposure levels associated 
with overt toxicity unrelated to genetic effects 

4 Mutagen /genotoxin in prokaryotic systems only,; in vitro eukaryotic data exist,, and tlie 
results are negative. 

2 Mutagen /genotoxin in vitro only; in vivo data exist,, and the results are negative. 

0' No evidence of mutagenie or genotoxic effects in a adequate battery of test systems. 



Suggested Information Sources 

Information on the genotoxicity/mutagenicity of chemicals would generally be 
obtained from original publications and review articles as identified through 

MEDLINE or TO'XLIWffi. databases or through the GenTox Information Service. 
Information may also be available from various summary data sources including 
Bowman (1982), Fairchild (1978), Fishbein (1979), Ketchen and Porter (1979), 
Kirsch-Volders (1983), Sax et al. (1981), Soderman (1983), Sontag (1981), and Stich 
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and San (1984). It is difficult to judge the validity of geiiotoxicity/m,utagenicity tests 
from summary data, however, and original publicatioiis should be consulted where 
possible. 



(g) CARCINOGENICITY 

Rationale 

This parameter describes the potential of chemicals to cause cancer. Detailed 
assessment of the dose-respoose relationships, types of cancers produced, the vaMdity 

of extrapolating carcinogenicity data among species and the processes of risk 
identification, assessment and management are beyond the sophistication of this 
assessment. 

There is general agreement that radiation, biological, physical and chemical agents 
can cause cancer. In addition, the biochemical and molecular process of cancer 
development, as it is understood, is similar among mammalian species (NTP, 1984; 
OSTP, 1985). It is evident that the development of cancer is a multi-stage process 
involving interactions of agents with genetic material (the genome). The induction of 
tumorigenic phenotypes through interactions with the genome may occur directly 
through the induction of somatic mutations or indirectly by alterations in gene 
expression. A number of factors affect the occurrence of these events, including age, 
sex, genetic differences, strain and species differences, diet, dose rate, route of 
exposure, interactions with other agents and a variety of environmental conditions 
(NTP, 1984; OSTP, 1985). Furthermore, the production of these effects by a 
chemical may be by direct action of the chemical or its metabolites (e.g., direct 
acting, genotoxic carcinogens) or indirect through actions of the chemical on, systems 
that secondarily produce tum,origenic phenotypes (e.g., non-genotoxic or epigenetic 
mechanism). Although the detailed mechanism(s) of cancer production are not fully 
understood, it is evident that once the required modification in the genome occurs 
(known as initiation), the process is irreversible and self-propagating, A wide range 
of factors affect the" initiation process, however, and many of these are believed to be 
reversible (IRLG, 1979; NTP, 1984; OSTP, 1985). 

Although the exact mechanisms of the various stages of carcinogenesis are not fully 
understood, it is apparent that the events leading to the initiation of cells are 
dose-related (i.e., the frequency of occurrence of initiation increases with exposure). 
Once initiation has occurred, however, the subsequent development of tumours is 
independent of the exposure level (IRLG, 1979). This information is important to the 
scoring of the carcinogenic potential of a chemicaL. 

Based on this brief summary of what is known about the process of carcinogenesis 
(refer to IRLG, 1979, NTP, 1984 and OSTP, 1985, for more detailed discussions), the 
scoring criteria for this element differentiate between direct acting and indirect acting 
carcinogens. It is important that the scoring system not merely reflect the complete- 
ness of the data base (e.g., only a few chemicals have been adequately studied from 
an epidemiological point of view in human populations to assess their carcinogeni- 
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city). For many chemicals, epidemiological studies to assess their carciiiogeiiic 
poteiitial will never be conducted and complete reliance will have to be placed on 
animal bioassay data for their evaluation. If the data from animal bioassays are 
viewed sufficiently strong, "epidemiologically proven" and "potential human" 
carcinogens (i.e, positive in animal bioassays) are given equal weight in the scoring 
system. 



Scoring Criteria 

The following definitions of carcinogenicity are used in scoring this parameter 
(Tomatis, 1979): 

- Evidence of carcinogenicity is positive when an increase in malignant tumours 
is caused in more than one species or strain, in multiple experiments with 
varying routes or levels of exposure or to an unusual degree with respect to 

type, site, incidence or latency period. 

- Evidence of carcinogenicity is negative when no tumour induction is observed 
in at least two adequate and appropriate animal studies in different species or in 
both animal and epidemiology studies. 

- Evidence of carcinogenicity is inconclusive when neither of the above two 
conditions apply,, usually because the observations are inadequate, of unaccept- 
able quality or excessively limited. Contradictory results from different test 
systems may also lead to an inconclusive assessment. Such conditions are 
recorded as either positive or negative for carcinogenicity and tagged with either 
Q or W depending on the interpretation of the information by the scorer. 



There is a great deal of controversy regarding the potency ranking of carcinogens, 
particularly when attempting to denote the potency of a chemical to cause cancer in 
man from data derived from animal cancer bioassays. Animal bioassays utilize high 

exposure levels (known as the Maximum Tolerated Dose or MTD protocol, see NTP, 
1984; OSTP, 1985). Judgem,ents of carcinogenic potency based on information 
derived from such high levels of exposure may have little relationship to potencies at 
lower levels of exposure comparable to those found in the environment. 
Consequently, the basis for potency ranking is not considered adequately developed 
for use in a scoring system. However,, if procedures for such ranking were found 
reliable, they would form a reasonable basis for the scoring -of the carcinogenic 
potential of chemicals. 

Important information to assist in the interpretation of animal cancer bioassay data 
vis-a-vis the potential of a chemical to cause cancer in humans can be derived from 
assessments of its mutagenicity/genotoxicity. 
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The scoring scheme for this parameter is as follows: 



PARAMETER 

SCO'Rl. CRITER,IA 



m, Direct acting human carcinogen or potential human carcinogen {based on animal 

bioassay data} with evidenco of diract interactions with genetic material. Acts as 
an electrophile or direct alkylating agient, produces DMA adducts, induce» cell 
tranafoinBation, etc. 

:i:, Indirect acting (epig«netic) hunian carcinogen or potential human carcinogeii (based 
on animal bioassay data) with evidence that it doeis not- interact with genetic 

material 

i Carcinogenic in anliaal bioassay tests at levels of exposure shown to saturate 

enzymes involved in the metabolism of the coiipound or at exposure levels shown to 
cause histopathological lesions known to predispose animals to the development of 
cancers at sites where the lesions are observed (e.g., ATP'Ase deficient liver foci in 
rodents). Adequate evidence must be available demonBtrating that no interactions 
occur with genetic material and that the chemical does not induce cell transfo^rmation. 

4 positive tumorigenic agent (benign tumours) in humans or animals. Evidence must be 
available of a lack of interactions with genetic material. Includes chemicals that 
act solely as promoters and those that cause cell trans.fo.rmation in vitro without 
evidence in other aystems 

1 Tumorigenic in only one animal species and negative in other(s) {all studies 
considered inadaquate | 

5 Hot tumorigenic in an adaquate animal bioassay in at least two species and must not 
interact with genetic material 



Information Sources 

Information on the carci,nogeDicity of chemicals would generally be obtained from 
original publications and review articles as identified through LARC Monographs or 
MEDUNE, TOXLINE databases or National Toxicology Program (NTT) poblications. 
Information may also be available from various summary data sources including 
Bowman (1982), Fairchild (1978), Fishbein (1979), Ketchen and Porter (1979), 
Kirsch=Volders (1983), Sax et al (1981), Soderman (1983), Sontag (1981), and Stich 
and San (1984). However, it is difficult to judge the validity of carcinogeoicity data 
from summary data and original publications should be consulted. 
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PART 2: QUALIFYING FACTORS (Le., TRIGGERS) 



As noted before, the classification of chemicals into 3 Level -of -Concern groups consists of 
a three step process. The second part of this process is an initial Level -of -Concern 
determination by the application of qualifying factors (ie. 'triggers') to the scores, 
developed in the first part of the process. This Level-of-Concern determination may or may 

not be modified in the third(ie. Level -of-Concem Modification) part of the process. 

Qualifying factors are essentially individual scores or score combinations which place the 
contaminant into one of three Levels-of-Coocern. Level 1 is the highest Level-of-Concern. 
Level 3 is the lowest. Expressed in a different way, qualifying factors are various 
toxicological characteristics or toxicological characteristics in combination with certain 
environmental behaviour properties, that identify the relative hazardousness of a chemical. 
Chemicals, with these properties, are the ones which the CAP program intends to control 
by mioimizing their emissions into the environment. 

Tables 1 and 2 show the qualifying factors for determining Level 1 and 2, respectively. An 
explanation of the Tables is found below. 



Qualifying factors/Le'vel 1 (Table 1). 

The table shows five columns, a general 'toxicity' co'lumn, three environmental behaviour 
columns (ie. 'persistence', 'bioaccumulation' & 'environmental transport') and a 'Level-of- 
Concern' column. 

Toxicity(T) has been divided into two broad poups: 'T. except aquatic' and 'T. aquatic' 
which are defined in the bottom left and right hand comer of Table 1 respectively. Aquatic 
toxicity has been treated with lesser importance in the qualifying factors,, relative to other 
toxicological endpoints. The assumption for this was, that before aquatic toxicity can be 
manifested, a contaminant emitted into the air has to disperse, be deposited into water and 
be built up in the water column. The contaminant must have certain environmental 
behaviour properties to allow for this buildup in the water column. 

Scores, which are appropriate for Level 1 consideration, have also been designated as 
High(H), Medium(M) and Low(L) and are defined under Table 1. 

There are four rows in Table 1, which outline the qualifying factors, which in turn trigger 
a contaminant into a Level 1 concern. These are the following: 

1. Any High score in any toxicity category, except aquatic, places the contaminant in 
Level L 

2. Any High score in an aquatic toxicity category along with High scores in at least two 
of the environmental behaviour categories (ie. persistence, bioaccumulation or 
environmental transport) places the contaminant in Level 1. 
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.Any Medium scofe in any toxicity category, except aquatiCj along with a High 
persistence score in air or a High score in bioaccumulation places a contaminant in 

Level 1. 

Any Medium score in any toxicity category, except aquatic, along with a High 
persistence score in any of the media (ie. air, water or soil), along with a Medium or 
High en¥ironmental transport score to the same medium (ie. where persistence is 
high) places a contaminant in Level L 



Qualifyuig Factors/Level 2 (Table 2) 

Table 2 is laid out in a similar fashion and outlines the qualifying factors which trigger a 
contaminant into Level 2 concern. These are the following: 

1. Any Medium or High score in an aquatic toxicity category along with any Medium 
or High scores in any two of the three environmental parameters(ie. persistence, 
bioaccumulation or environmental transport) places a contaminant in Level 2. 

2. Any Medium score in any toxicity category,, except aquatic, places a contaminant in 
Level 2. 

3. Any Low score in any toxicity category, except aquatic, along with a Medium or 

High persistence score in air or along with a Medium or High bioaccumulation score 
places a contaminant in Level 2. 

4. Any Low score in any toxicity category, except aquatic, along with a Medium or 
High persistence score in soil and along with a Medium or High environmental 
transport to soil score places a contaminant in Level 2. 



Qualifying factors/Level 3 



Any other score or score combination not covered in. Tables 1 and 2, places a contaminant 
in Level 3. 
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TABLE 1 
QUALIFYING FACTORS(ie. TRIGGERS) FOR 

LEVEL of CONCERN 



TOXICITY 



PERSIS- BIOACCU- 



TENCE 



MULATION 



ENVIRON- 
MENTAL 
TRANSPORT 



Any H (T. except aq.) 
Any H (t. aq.) 

Any M (T. except aq.) 
Any M {T. except aq.) 




H in ANY 2 of 3 or more 



y 





H (in air) 



H (any 
medium) 




H 




M or H co^- 

sam« 
mediunril 



LEVEL 

OF 
CONCERN 



T.(TQxicity) except aq. (aquatic): 

Teratogenicity 

Genotoxicity/Mutageriiclty 

Carcinogenicity 

Mammalian Sublethaiity 
Non-Mammalian Suiblethality(Terr. only) 
Plant SublB!hality(T0rr. only) 

Acute Lethality{lnhiDerm../Oral only) 



H-HIGHScore(l8. 10) 

y - ME,DIUM S-coire(ie. 7 or 8) 
L - LOW Score(ie. 4 or 6) 

T,(TQxicity) .aq. (aquatic) : 

Acute Lethality(Aquatic) 

r\!:on-Mammaiian Sublethaiity (AqualJc) 
Plant Subietfiality(Aquatic) 






g 



f 






TABLE 2 

QUALIFYING FACTORS(ie. TRIGGERS) FOR 

LEVEL of CONCERN 



TOXICITY 



PERSIS- 
TENCE 



BIOACCU- ENVIRON- 
MULATION MENTAL 

TRANSPORT 



Any M or H 

(T. aq.) 



Any M (T. exc. aq.) 
Any L (T. exc. aq.) 
Any L(T. exc. aq.) 




Any M or H in any 2 of 3 





M or H 

(in air) 

MorH 
(in soil) 




M Of H 




M or H 

(tOSQil) 



LEVEL 

OF 
CONCERN 



2 
2 



T. (Toxicity) except aquatic: 

Teratogenicity 

Genotoxicity/Mutagenidty 

Carcinogenicity 

Mammalian Sublethality 

Non-Mammalian SubiethaIity(Terr. only) 

Plant Sublethality(Terr. only) 

Acute L0thality(lnh./D©rm./Oral only) 



H ~ HIGH Scor©(ie. 10) 

M - MEDIUM Score(ie. 7 or 8) 

L » LOW SOTfefie. 4 or 6) 

T,.(Toxtcity) aquatic: 

Acute Lethiality(Aquatic) 

Non-Mammalian Syblethality(Aquatic) 
Plant Sublethality(Aquatic) 



PART 3: MODIFYMG FACTOES 



Level -of -Concern classification, under the Clean Air Program, endeavours to assess the 
potential for the delivery of a chemical to a sensitive receptor (person, plant, animal, fish 
or property), in its environmeEtal medium (air, water, soil or sediment). A purely 
mechanical classification system may be occasionally susceptible to error. Consequently,, 
the Ministry reserves the right to promote or demote the ranking for certain materials, 
following the initial determination of level -of-concem using the toxicity scoring system. 
Additional compelling information and expert judgement may justify an enhanced or 
diminished Level -of -Concern ranking. Issues such as complex environmental interactions or 
transport, indirect effects, synergistic effects, or a variety of other issues all may occa- 
sionally justify the adjustment of the Level -of -Concern. These modifying factors are 
applied on a case-by -case basis. Some examples are provided below. 



1. Promotion 

Example 1. Tags fmissing data), QSARs, Weight of Evidence . 

Concern about the strength and availability of environmental toxicology data, in 
conjunction with the potential for adverse effects, may be sufficient to justify 
the promotion of Level -of -Concern ranking. 

Example 2. Reactivity . 

Some chemicals may be regulated *at source', not because of adverse effects 
arising from the native chemical but perhaps because of indirect adverse effects. 
Indirect adverse effects may be of global importance (eg. ozone depletion and 
acid rain) or may arise from secondary environmental reaction products. 

Example 3. Source Registration / Environmental Measurements . 

Source Registration or monitoring data may provide insight into the emission 
and distribution of environmental contaminants. The information may indicate 

unforeseen large quantities of contaminants or lesser emissions, but in highly 
concentrated geographical areas. Both may enhance the Ministry's Level-of- 
Coocern ranking. Emission of certain mixtures of chemicals may also be cause 
for promotion, in order to prevent adverse effects due to synergism. 

Example 4. Assessment by other Agencies . 

Some chemicals have already been assessed by other reputable agencies. 
Certain types of assessments are compelling and others m,ay also be considered 
compelliog, from time-to-time. For example, of the weight-of-evidence 
classifications used by the International Agency for Research on Cancer (Ii\RC), 
a classification of ''Human Carcinogen' may cause the Level -of -Concern 
classification to be promoted. 
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Example 5. Other Compelling Factors . 

Evidence of synergistic effects caused by the presence of multiple contaminants 
or significant impact of total contaminant loading, may both cause the promo- 
tion of Level-of-Concem status for key chemicals. Additional factors may Deed 

to be considered, from time to time. 



2. Demotion 

Example 1. Vector Scoring / Weight of Evidence . 

Vector scoring has most often been designed to score high when data is 
missing; worst case data must be used if more reliable information is not 
available. Consequently, it is possible that the Level-of-Concem ranking may 
be overestimated, on occasion. 

Example 2. Potential for Environmental Contamination . 

Some chemicals may have very short half-lives in the environment and therefore 
will not have the opportunity to be delivered to the sensitive receptor. 

Providing that the chemicals resulting from the rapid environmental degradation 
are not themselves of concern, then the decreased concern may be reflected in 
the demotion of Level -of -Concern ranking. 

Example 3. Other Compelling Factors . 

On rare occasions, other factors may be encountered, suggesting that Level-of- 
Concern ranking has been over estimated. The Ministry reserves the right to 
demote Level -of -Concern ranking, based on expert judgement. 
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APPENDIX, 6-3 

INTEBNAL MINISTRY OF THE ENVIRONMENT 

CHEMICAL LEVEL-OF-CONCERN 

CLASSIFICATION PROCESS 



APPENDIX €-3 

WTERNAL MINISTRY OF THE ENVIRO'NMENT 

CHEMICAL LEVEL-OF-CONCERN 

CLASSIFICATIO'N PROCESS 



Ontario has developed three methods of chemical Level-of-Coocem classification (see 
figure). Depending on time constraints and available resources, any of the methods or 
some combination of them may be used. 

Besides the private sector driven stimulus for classification (see Appendix 6-5, Part 1; 
'Private Sector-Driven Classification Process') there could be other stimuli for classifying 

chemicals. Some stimuli could come from a consideration of the priorities of other 
jurisdictions (e.g., CEP A, WHO, lARC, etc.) similar to the process by which the target 
chemical list was identified. Other stimuli could arise from any internally identified 
priority, like emission information from the source registration process or multi-m.edia 
concerns associated with certain chemicals. 

Essentially all three of the developed methods use toxicity and environmental behaviour 
parameters, as the basis of classification. Two of the methods are similar, differing only in 
the relative amount and detail of information gathered for consideration. These two 
methods are referred to as 'Detailed' and 'Method 1' in the figure: Internal Ministry of 
the Environment Chemical Levei-of-Concern Ciassification Process and the corresponding 
data is gathered in 'Detailed' and 'Preliminary' dossiers, respectively. The methods are 
similar in that they both utilize the MOE scoring system (See Appendix 6-2, Part 1) 
previously developed and similarly applied, albeit for different purposes, in the EMPPL/ 
MISA process. Both methods consider three environmental behaviour parameters and seven 
toxicity parameters as shown in the figure. Essentially, the scoring system assigns a 
numerical score to these parameters based on the relative level of importance of (i.e., 
concern about) the information that has been gathered for that parameter in the dossiers. 
Level-of-Concern determinations are accomplished initially, by the application of qualifying 
factors (i.e., 'triggers') to the scores and finally, by the application of modifying factors. 
Q'ualifying factors (see Appendix 6-2, Part 2) are various scores and score combinations 
used to "trigger' the contaminant to a particular Level-of -Concern. Modifying factors (see 
Appendix 6-2, Part 3) represent additional compelling information and expert judgement 
which may justify an enhanced or diminished Level -of -Concern. 

The third method, identified as '■Method 2' in the figure, uses various jurisdictional and 
property information which is readily available. These can include, for example, the 
International Agency for Research on Cancer (lARC) and/or U.S. EPA carcinogen classi- 
fications, or composite scores from the Modified Hazardous Air Pollutant Prioritization 
System (MHAPPS). It can also include generically inherent property information (e.g., 
inherent persistence of metals, as well as, those of highly halogenated organics). 
Appropriate qualifying factors (e.g., chemicals classified as human and probable human 
carcinogens would be of Level 1 concern) and modifying factors would then be applied to 
make a Level-of-Concern determination. 
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TABLE 1 
Intirnal Ministry of the Enylronmerit 
ehemicai Level-of-Concern 
Giassification Process 




Ex©implary_ 
Stimuli for Classificatilon 




Develop 
Detailed 
Dossier 



OetaJI:<edl 



Environmental 
Behaviour: 



Environmental- 
Transport 
Persistence 

Bioaccumuialion 



Toxicity 

Parameters; 



a) Acute Lethality 

b) Sub LethaJ 

(non fTrornrrialian) 

c) SubLetlial 

(planlsj 

d) Sub-Lethal 

(mammals) 

e) Teratogenicity 

i) Genotoxicfty / 
Mutatgeniaty 
g} Carcinoqenicit/ 



Qualifying 

Factors 



Modifying 
Factors 



Divelop 

Priliminairy 
Dossier 



Methiod 1 



Score 
Assigned 



Environmental 
Behaviour: 



Environmental: 
,. . . f Ifh . . ifc^o ^^ . ««h. . . . Transport 
pafaineter parameter Persistence' 

to^ Bioaccymulatior 



10 





Toxicity 
iParameters: 


Srore 

.Assigned 

each ^ ^1 each. 


a) Acute Lethality 

b) Sub-Lethal 

(non- mammalian) 

c) Sub-Lethal 
(plants) 

d) Sub-LethaJ 

(mammaJs) 

e) Teratogenicity 

f) Genotoxtdty / 
Mutatgenidiy 

g) Carcinogenicity 


paramieter " parameter 
to 

10 



Set ^^ 


Qualifying 
Factors 


^ 


Level '^^••"^■ 


•■•'--, 








Modify ^...,.. 
Level 


: Modifying 
: Factors 


h' 



.Vteth(xl2 



-► 



Compile: 
Jurisdictional 
& Property 
Information 



Level 1 
Level 1 
Level 2 

Level 3 



Level 1 
Level 2 
Level 1 
Level 1 



Level 1 ■ 
Level 2 • 



Select 
Laval 



Carcinogenicity: 



Human 

■ Probable 

■ Possible 
- Not 



Persistence &: 



■Tox. Metals 
'Other Metals 
■Alkylhalides 
■Other Toxics 



Other Properties: 



■Acute Toxicit f_ 
Ccrrosivity 



Com posit® Sicoros: 



•eg. IMWAPPS 



Modify,^, 

Level" ^ 



.j. . Modifying 
Factors 
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Ministry Classification Process 



APPENDIX 6-4 

LIST OF CONTAMINANTS CLASSIFIEB ON 
THE BASIS OF LEVEL-OF-CONCERN 



PROPOSED INTERIM LIST OF CONTAMMANTS CLASSIFIED ON THE BASIS 
OF LEVE.L-OF-CONCERN 

The Ministry of the Environment has proposed a process for classifiying contaminants 
emitted to the air under CAP. Many of these chemicals have been listed as emissions in 
Certificate of Approval applications, over past years. In some instances the list also 
represents priority chemicals, believed to be of concern in Ontario, under the Canadian 
Environmental Protection Act or in other jurisdictions. 

The following lists indicate the classification status of contaminants: 

Level 1 

Level 1/2 (Under review) 

Level 2 

Level 3 

Unclassified to date (ie. Level = 0) 
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Chemical Hame 



LEVEL 1 



CAS # 



aery lonitr i le 

4— aminobiphenyl 

arsenic 

asbestos 

be]n,:zeiie 

benzidine 

beryl limm 

bis ( chloroiiiethyl ) other 

cadmium 

carbon tetrachloride 

chlorof oriti 

ch lor one thy 1 methyl ether 

chromiuiTi 

dierhylsulphate 

dimethyl sulphate 

diiiiethylcarboir.oyl chloride 

epichiorohydrin 

ethylene dibromide 

ethylene oxide 

formaldehyde 

hexachlorobenzene 

lead 

N-methyl-N-nitrcsourea 

4, 4 '-luethylenebis (7-chloroani 1 ine) 

2-naphthylamine 

nickel 

nickel carbonyl 

N-nitrosodimethylaiTiine 

perchloroethylene 

polychlorinated biphenyls 

polychlorinated dibenzo dioxins/fiiranB 

polycyclic aromatic hydrocarbons 

propylene oxide 

r>ilica (respirable) 

styrene oxide 

vinyl bromide 

vinyl chloride 



107- 
92- 

7440. 

1332- 

71- 

92- 

7 440'- 

542- 

744 0'- 

56- 

67- 

107- 

7440- 

64- 

77- 

79- 

106- 

106- 

75- 

50^- 

18- 

7439- 

6 84- 

101- 

91- 

7440- 

13463- 

62- 

127- 

1336- 



75- 

7631- 
96- 

75- 



-13-1 
-67-1 
• 38-2 
-21-4 
-43-2 
-87-5 
-41-7 
-88-1 
-43-9 
-23-5 
■66*3 
-30-2 
■47-3 
■67—5 

■ 78-1 
,44-7 

.■89-S 

■ 93-4 

■ai-s 
oo-i 

■7 4-1 
■92-1 
93-5 
14-4 

■59-fi: 
•Oi2-0 

75-9 
18-4 
36-1 
n/a 
n/a 
56-9 
86-9 
09-3 
6 0^-2 
01-4 



Level 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



I 
I 
I 



I 
I 



I 
I 
I 
I 
I 



Contaminanl Classification 
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I 
I 
I 
I 



Chemicml N'ame 



LEVIL 1/2 



'CA,S # 



Level 



acrylaniide 

aniline | benzenaittine ) 

arsine 

bis C 2-chloro'ethyl ) ether 

l,3-butadien;e 

ch 1 or obe n zene 

chloromethane 

coal tar pitch voiatileg 

1 J, 2-dibromQ'-3-chloropropane 

3|, 3-dichlorobenzidine 

1 , 3-dichloropropen,e 

3,3'" -dimethoxybenzidine 

p-dimethylaminoazobenzene 

1 , l-diniethylhydrazine 

1, 4-dioxane 

diphenylmethane-4 ^ 4 '-diisocyanate 

ethanol 

2-ethO'Xyethanol (ethylene glyco'l ethyl ether; cellosolve) 

ethylene thiourea 

hydrazine 

manganese 

methyl methacrylate 

methylene chloride 

2-nitropropane 

N-nltrosoiiorphO'line 

particulates ifinhalable, PM10'| 

1 , 3 -propane s u 1 pho'ne 

1,1,2 , 2-tetrachloroethane 

2 1, 3 , 4 , 6-tetrachlorophenol. 

thio'Urea 

o-tol,uidine 

trichloroethylene 

2,4, 6-trichlorophenol 



7 9-0^6 = 1 


1/2 


62-53-3 


1/2 


7784=42-1 


1/2 


Hl_44-4 


1/2 


10€-99-Oi 


1/2 


108-901-7 


1/2 


74-87-3 


1/2 


8007-45-2 


1/2 


96-12-8 


1/2 


91-94-1 


1/2 


542-75-6 


1/2 


118-90-4 


1/2 


60-11-7 


1/2 


57-14-7 


1/2 


123-91-1 


i/2 


101-6 8-8 


1/2 


64-17-5 


1/2 


110'- 8 0-5 


1/2 


96-45-7 


1/2 


3 02-01-2 


1/2 


7439-96-5 


1/2 


80-62-6 


1/2 


7 5-09-2 


1/2 


79-46-9 


1/2 


59-89-2 


1/2 


tt/a 


1/2 


1120-71-4 


1/2 


79-34-5 


1/2 


58-9 0-2 


1/2 


62-56-6 


1/2 


95-53-4 


1/2 


79-01-6 


1/2 


88-06-2 


1/2 



Contamiimnt Classification 



APPENDIX 6-4 - pg, 1 



Chemical E 



Ur¥i:L 2 



'CAS # 



Level 



acetylaldehyde 

acetamide 

acetic acid 

acetone 

acetopheDO'ne 

acrolein 

ainitioriia 

aniliii,e ( be-nzenaniine ) 

o-anisidine 

benzo [ g , h , i ] perylene 

benzo [ h ] quinoline 

benzo [ k ] f luor anthona 

calcium cyanide 

calcium hydroxide 

cmrbon disulphide 

carbon mo^noxide 

chlorine 

chloroplienols 

cobalt 

di-2-ethylhexyl phthalate 

di-n-bu,tylphthalat© 

di-n-octylphthalate 

dibenzo^ [ a , e ] pyrene 

dibenzo' [ a ,, h ] pyrene 

dibenzO' [ a ,. 1 ] pyrene 

1 , 4-diGhlorobenzene 

1, 1-dichloroethyiene (vinylidine chloride) 

dimethyldisulphide 

ethyl acrylate 

ethyl benzene 

•©thylene 

ethylene dichloride 

fluO'rides 

Jhexachlorocyclopentadiene 

hexamethylphosphor amide 

hydrogen bromide 

hydrogen chloride 

hydrogen cyanide 

hydrogen sulphida 

mercaptans. 

mercury 

methanol 

5-methylchrysene 

^Bathyl dianiline 

mineral fibre a 

naphthaline 

nitric acid 

nitrofen 

nitrogen oxides 

nitrous oxide 

octachlorodiben2o-p=dioxin 

ozone 

pentach 1 or oben z ene 



7S-I-0 


2 


60-35-5 


2 


164-19-7 


2 


67-64-1 


2 


9 8-68-2 


2 


lQ'7-0'2-8 


2 


7664-41-7 


2 


62-53-3 


2 


90'-04-0 


2 


191-24-2 


2 


2 3 0'-27-3 


2 


07 08-9 


2 


592-01-8 


2 


1305-62-0 


2 


75-15-0 


2 


630'-08~0 


2 


77 82-50'-5 


2 


n/a 


2 


7440-48-4 


2 


117-81-7 


2 


84-74-2 


2 


117 = 84-0' 


2 


192-65-0' 


2 


189-64-0 


2 


191-30-0 


2 


106-46=7 


2 


75-35-4 


2 


624-92-0 


2 


140-88-5 


2 


100-41-4 


2 


74-85-1 


2 


107-06-2 


2 


7664-39-3 


2 


7 7-47-4 


2 


680-31-9 


2 


10035-10-6 


2 


7647-01-0 


2 


74_9 0-6 


2 


7783-06-4 


2 


7 4-9 3-1 


2 


7439-97-6 


2 


6 7-56-1 


2 


3697-24-3 


2 


107-77-9 


2 


n/a 


2 


91-20-3 


2 


7697-37-2 


2 


1836-7 5-5 


2 


10102-44-0 


2 


10024-97-2 


2 


32 68-87-9 


2 


10028-15-6 


2 


608-9' 3-5 


2 



ContamifMiM Classification 
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Chemical Name tiVlL 2 

pentachlorophenol 

phosgene 

phosphine 

phosphoric acid 

pot a,a s ium cyanide 

potassium, hydroxide 

beta-propiol,actone 

radio'Duc 1 ide s 

seleniuiiii 

silver 

sodium cyanide 

sodium hydroxide 

sulphur dioxide 

sulphuric acid 

suspendQd particulate matter {>10 m) 

tetrachlorobenzenes 

tin 

o-toluidine 

total reduced sulphur 

1 , 1 ,r 1-trichlO'roethane 

vanadium 

l^lenea 

zinc 



CAE # 



Level 



87-86^=5 


2 


75-44=5 


2 


7803-51-2 


2 


7€64-3a-2 


2 


151-50-8 


2 


1310-58-3 


2 


57-57-8 


2 


n/a 


2 


7782-49=2 


2 


7440-22=4 


2 


143-33-9 


2 


1310-73-2 


2 


7446-0'9-5 


2 


7664-9 3-9 


2 


n/a 


2 


n/a 


2 


7440-31-6 


2 


108-8 8-3 


2 


n/a 


2 


71-55-6 


2 


7440-62-2 


2 


1330-2 0^-7 


2 


7440-66-6 


2 



Chenical Hi 



LE¥E.L 3 



CAS « 



Level 



acetylene 

benz [ a ] acridine 

cyclohexane 

dimethyl sulphide 

ethylene glycol ethyl ether acetate 

n-hexane 

methyl broiaid© 

methyl ethyl ketone < 2 -butanone ) 

propionoic acid 

1 f 2 , 4-trichlorobenzene 



74-86-2 


3 


225-11-6 


3 


110'-82-7 


3 


75-18-3 


3 


111-15-9 


3 


110-54-3 


3 


74-83-9 


3 


78-93-3 


3 


79-09-4 


3 


12 0-82=1 


3 



Contaminam CimsificaMon 
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Chemical M 



tJN'CLA.S§IFIlD 



'Cas # 



Level 



n-butyl acetate 

butyl acrylate 

calciiuii oxide 

captan 

carbO'Ti black 

chlorine diO'Xide 

chloropheno-xy herbicides 

diazinon 

1 , 2 -dichlorobenzene 

dimethyl ether 

N ,,. N-dimethylacetaiiide 

3 , 5-diiiethylaniliiie 

ethyl acetate 

ethyl ether 

ethylene glycol 

ethylene glycol butyl ether | butyl cellosolve| 

ethylene glycol butyl ether acetate 

hexachlO'rodiben2.0'furans 

hexamethylene diisocyanate mo'nomer 

hydrogen peroxide 

maleic anhydride 

methyl ethyl ketone peroxide 

methyl isobutyl ketone 

methyl t-butyl ether 

oleic acid 

phenol 

propiO'naldehyde 

propylene dichloride 

propylene glycol methyl ether 

propylene glycol monomethyl ether acetate 

sulph.'amic acid inono.aiiinraniuin salt 

2 , 4 , 5-trichlorophenol 

■warfarin 



123-86-4 





141-32-2 





1305-78-8 





133-6-2 





1333-86-4 





10049-04-4 





n/a 





333-41-5 





95-50-1 





115-10-6 





127-19-5 





108-69-0 





141-7 8-6 





60-29-7 





107-21-1 





111-76-2 





1121-71-2 





55684-94-1 





822-06-0 





7722-84-1 





10 8-31-6 





13 38-23-4 





108-10-0 





1634-04-4 





112-80-1 





108-95-2 





123-38-6 





78-87-5 





1.7,_9 8-2 





108-65-6 





7773-06-0 





95-9 5-4 





81-81-2 






ContamiMaM Classificaiion 
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APPENDK 6-5 

PART' h 
PUBLIC PARTICIPATION IN THE CLASSIFICATION PROCESS 



APPENDIX €-5 
PART 1: PUBLIC PARTICIPATION IN THE CLASSIFICATION PROCESS 



One of two basic principles of the Clean Air Program pledges the virtual elimination of 
toxic emissions to the air; the other recogEizes the need for a 'Responsible Stewardship', 
by all,, over our eEvironm,ent. In particElar, the Ministry believes that it is the responsibi- 
lity of the emitter to control emissions, in accordance with the level of eoncem associated 
with such emissions, and to know the potential effects and environmental behaviour of the 
emitted chemicals. Consequently, many aspects of regulatory information collection for 
Level -of -Concern assessment will now be the responsibility of the private sector. 

In the past, the largest stimulus for Ministry regulatory activity (the development of point 
of impingement air standards) has come from industrial sectors, usually through activities 

such as applications for Certificates of Approval (C of A) to Construct. Under the Clean 
Air Program,, an additional requirement for renewable Certificates of Approval to Operate is 
expected to add to the existing need for Ministry analysis of the chemical hazards 
presented to our community and in particular a periodic review of the state of knowledge 
relating to those chemicals. Accordingly, it is also through these activities that proponents 
will now be required to submit information on the toxicological characteristics and 
environmental behaviour, of emitted contaminants, to the Ministry. Proponents may submit 
additional information to support an enhanced or diminished Level -of -Concern classification. 
They may also initiate 'appeals' of existing chemical Level-of-Concern classifications, 
through the provision of an updated dossier, optionally accompanied by additional informa- 
tion, 

Th,e Ministry recognizes that 'Responsible Stewardship' for our environm,ent does not end 
with the business sector and that such responsibility may also be exercised by environ- 
mental groups, private citizens or partisan organizations. Therefore, these groups or 
individuals may also initiate the classificatio'ij of chemicals or may appeal existing 
classifications. It is recognized that the objective of such appeals will be re-examination of 
the stringency of either Level-of-Concern classification or the complete regulatory strategy 
for individual chemicals and so would also require that group to submit or update 
toxicological and environmental behaviour dossiers and supplementary information, in 
support of their claim. The Ministry will take appropriate action on the information that it 
finds compelling. It is also recognized that public concern should not always need to be 
expressed through the provision of the extensive information required to support a Level-of- 
Concern classification. Therefore, an opportunity for participation has been included, where 
the public may trigger a Ministry examination of any chemical's classification status (ie 
whether information is considered current or ie need of immediate review). Such a 
mechanism will require a low level of supporting information. 

To accommodate the need for all groups and individuals to exercise 'Responsible Steward- 
ship', the public participation/private sector-driven process of classification includes three 

access points: the preparation or updating of dossiers, the appeal of existing classifications 
and a request to update the existing classification of a chemical or chemicals. The 
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interrelationship of pubiic participation/private sector and Ministry activities is shown in the 
attached figure. 



Stimulation for Classification 

Applications for Certificates of Approval have and will continue to generate the greatest 
need for regulatory action on specific chemicals. If a chemical does not appear on the 
schedule of classified chemicals (or a list of proposed updates to that schedule) or if the 
chemical has been identified by the Ministry as stale-dated or in need of review, then it 
will be necessary for a proponent to prepare or update a detailed environmental behaviour 
and toxicology dossier. Details of the information to be contained in this dossier are found 
in the guideline Preparing a CESARS-type Dossier, Additional information may be 
provided by the propoEent, suggesting a Level-of-Concem classification and modifying 
factors that may cause the promotion or demotion of such a classification. The same 
process is available to any group or individual, to stimulate the possible regulation of any 
material, by the Ministry. 

Dossiers are subject to Ministry review and if unacceptable will be returned to the 
proponent for revision, and re-submission. Once an acceptable dossier is submitted, then 
the Ministry will examine all of the information available and set an appropriate Level-of- 
Concern, using the procedures outlined in the 3 -part section entitled Levei-ofConcern 
Classification. 



De novo Appeal 

In those cases where a detailed CESARS-type dossier already is available, the Ministry is 
prepared to accept a fully updated dossier (providing complete and current information), as 
the basis for: the revision of a Level-of-Concem classification or the appeal of an existing 
classification. Such updated dossiers must be of a quality and with a co ontent acceptable to 

the Ministry. 



Level-of-Concerm Classffication 

Determination of the Level -of -Concern classification is solely the responsibility of the 
Ministry. However, review or adjustment of the ranking, associated with a specific 
material, can be influenced through the provision of additional (new) information, by a 
proponent of such revision, only when accompanied by a CESARS-type dossier. 
Proponents may suggest Level -of -Concern classification and are encouraged to provide the 
qualifying and modifying factors that would provide a justification for any suggested 
classification. 

Following Level-of-Concem ranking, the Ministry will assess priorities and develop 
complete regulatory strategies when and as appropriate (see Regulatory Strategies: The 

Decision Process). 
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Re¥iew Status of Ckssi^catioii 

The state of our scieotific knowledge, about chemicals and our environment, is constantly 
changing and developing. Therefore, it is essential that our state-of-knowledge be 
periodically reviewed, on a chemical by chemical basis. Accordingly, the Ministry will, 
from time to time, identify the need for the review and updating of the toxicological and 
environmental behaviour information contained in the CESARS-type dossiers generated by 
industry. 

Any group or individual may submit to the Ministry information supporting the need for 

this review. Should the Ministry find this information compelling, then that chemical will 
be so designated for review. Such reviews will then become the responsibility of the next 
C of A proponent. When this occurs the next proponent, applying for a C of A will be 
required to provide updated information on the chemical, to permit a review of its Level- 
of-Concem classification. 
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Pan I: Private Sector Classificatiom 



APPENDIX €-B 

PART 2: 
CHEMICAL DOSSIERS - SUBMISSIONS B¥ THE PMVATE SECTOR 



The Cleao Air Program has identified the need for the private sector to forther exercise a 
commitnient to responsible Stewardship* through a variety of mechanisms. One soch 
mechanism is an awareness of toxicological and environmental behaviour of those sub- 
stances that are emitted. Other mechanisms include the ability to participate in the 
chemical classification process through the provision of complete scientific information, 
suggestion of scores and qualifying factors for Level-of-Coocern classification as well as 
additional information that may influence the Level -of-Concern classification through a 
consideration of modifying factors. The responsibility and opportunity for participation in 
the classification process is in no way limited; industry, environmental groups and the 
public may participate equally. 

In most cases, participation in the Level-of -Concern classification process is predicated by 
the collection of information for presentation to the Ministry. The standard that the 
Ministry has chosen for the submission of information is the Chemical Evaluation Search 
and Retrieval System (CESARS) information dossier. For chemicals that have already been 
scored, a core of information may exist through the database, currently available through 
the Canadian Centre for Occupational Health and Safety (CCOHS) CCInfo datalink. Data 
collection would then consist of updating the existing information. In other cases, where 
such information is unavailable, the collection of all available detailed information is the 
responsibility of the private sector. All information provided to the Ministry will be 
available to the public, through the Ministry or through the CESARS database. 

CESARS D'ossiers: A Historical Perspective 

The Ontario Ministry of the Environment has been involved in the identification and 

assessment of chemicals under a variety of legislation and regulations. Accordingly, for a 
number of years, the Ministry has been involved in the development of a vector scoring 
system, to assist in this task. Most recently, cooperative work with the Michigan Depart- 
ment of Natural Resources has lead to the standardization of the content and format of this 
base of information. 

With the advent of the Clean Air Program, the private sector will now exercise additional 
responsibility in the stewardship of our environment, in part, through the submission of 
information on the contaminants that they emit. To enable the Ministry to accurately 
determine the degree of hazard posed by those substances that are emitted, and to assist in 
the determination of safe environmental levels, the private sector will submit chemical-- 
specific information, in the CESARS format. Information on the toxicity, metabolism, 
environmental fate, use, production, and existing regulations will be collected and submitted 
to the Ministry for assessment. 
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The primary functioo of the dossiers is to present and interpret the available data so that 
they can be used to evaluate the significance of current or potential exposeres to a 
substance. The level of detail in the profiles is limited to sEmm,arizing the principal 
findings and conclusions of studies found on the topic areas of interest. Dossiers may be 
generated or assembled by the proponent or may be contracted to a qualified consultant. 
The content of such submissions must follow the CESARS format and can be found in the 
sections following and in the CESARS Manual entitled CESARS: CHEMICAL EVALU- 
ATION SEARCH AND RETRIEVAL SYSTEM, CESARS Description and Procedures Manual 
The following sections provide some of the specifications that will aid the proponent in the 
development of an acceptable submission to the Ministry. 



COLLECTION OF BATA FOR CESARS-TYPE DOSSIERS^ 

'The CESARS database format will be used as a benchmark for the submission of the 
detailed environmental information the Ministry will require, under CAP. However, 
CESARS will continue to be developed, with the Michigan Department of Natural 
Resources '(MDNR). Accordingly, there may be periodic changes to the database to 
accommodate additional specific information that may be required as the Ministry improves 
the vector scoring system, described in the section Clmsification of Chemicals^ Part 1. The 
CESARS database will provide the benchmark for both content and form of data submitted 
to the Ministry in detailed, chemical-specific dossiers. Each dossier, submitted by the 
private sector, is subject to quality assurance and quality control measures or will be 
returned for update. The CESARS User Manual provides a description of the information 
and format required, under CAP. 

Additional information, as a supplementary package, may be provided suggesting vector 
scores as well as the rationale for applying particular qualifying and modifying factors to 
the dossier information. The section entitled The Clean Air Program (CAP) Generic 
Ciassification Process outlines the application of these factors. 
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GETTING THE JOB DONE 

MEQUEST FO'R SERVICES: STAFF OR CONTRACTOR'S WO;RKPLAN 

The Ministry recognizes that some proponents, in the private sector may or may nt)l have 
the expertise to develop deiailed (CESARS) dossiers. However, this expertise is available 
through the use of consultants. The following workplan specifications should aid either the 
proponent themselves, in the conduct of dossier development or will provide a guide to a 
contractor, who wdll act on behalf of the proponent. The following may be used as an 
outline in the procurement or guidance of your chemical evaluation team. 



The Assignment 

You are to provide state-of-the-art environmental and toxicological expertise for the 
preparation of dossiers on chemicals. You will provide the dossiers in sequence as they 
are prepared. 

In particular: 



&1 TASK A 

Fof the any chemicals emitted and not listed a updated schedule of chemicals 
and not identified by the Ministry for review, you will check the CAS 
numbers for accuracy, identify groups of chemicals or possible isomers. The 
exact chemical dossiers to be prepared will then be determined in consulta- 
tion with the Ministry. The Crown reserves the right to make additions or 
substitutions (generic families or end-products) from the list of chemicals 
emitted. 

$M: For all chemicals, you will search all appropriate standard references and 

perform an on-line literature search on the following databases at minimum 
for all years the files are available, using the search strategy approved by the 
Ministry: 



CA Search 


CA Registry 


Toxline 


Toxlit 


Aquire 


Bioiog 


Datalog 


Chemfate 


TSCATS 


■NTIS 


IRPTC 


RTECS 


TOXNET 


TSCAPP 


QSAR 



Review documents are to be used as a source of references to be considered. 
In cases of metals, substances with large databases or groyps of chemicals, 
the search strategy will be altered on a case by case basis in consultation 

with the Ministry. 
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6.3 From the results of these searches you will identify those references whicli 
should be collected and reviewed. At the request of the Ministry, you will 
provide for approval a copy of the search results with the relevant items 
marked. 



6.4 TASK B 

You will collect information for all the fields specified by the Ministry,, 
according to CESARS standards, as described, in the Michigan Department of 

Natural Resources, CESARS m,anual. 

6.5 Except where noted otherwise, original literature, preferably in English or 
French will be used as the source of information. If these are not available, 
a search will be made for translations of the works not in English or French. 
Reviews from accepted world authorities can be referenced as source 
documents if no other information is available. If none of these are 
available, the abstract of a work in other languages can be cited. Except as 
noted, all references must indicate the original source of the information. 
When critical or potentially critical data is in a foreign language, the Crown 
may require a separate review of the materiaL 



6.6 TASK C 

You will review the information and provide a summary of the data 
presented for each topic area. 

6.7 You will provide a factsheet which will present in language suitable for the 
general public the conclusions that can be drawn from the information in the 
dossiers as provided in the interpretative discussions and their relevance for 
human health and the environment. The source of the information will be 
given as the dossier. 



6.8 TASK D 

Optionally, you will assess the chemical according to qualifying and 
modifying factors proposed under the Clean Air Program and provide the 
rationale for the scores or Levels-of-Concern assigned. You will provide an 
interpretive discussion as to the significance to human health and the 
environment of the data presented. This discussion will cite the key studies 
as appropriate. 
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'4i- TASK E 

As they are completed, you will provide in binders two (2) paper copies and 

one (1) electronic ASCII file of draft dossiers, draft factsheets as well as the 
optional Level-of-Coocem scoring, qualifying and modifying factors as a 
summary for review by the Ministry, accompanied by a copy of the search 

results identifying items to be considered,, a copy of all the source documents 
not available to the Ministry, sorted into those included in the profiles and 
those not. The Ministry will appoint an expert, review panel to assist in the 
evaluation of the work, if necessa,ry. You will then incorporate all changes 
requested by the Ministry. 

6.10 Ooce the profiles are finalized, you will provide two (2) paper copies aod 
two (2) electronic ASCII files, the marked draft and any other material used 
in preparation of the final copy. If final reports do not meet the minimal 
requirements as given in 6.11.1, they will be retumed to the proponent for 
revisions. 

6.11 Quality Control 

6.11.1 Criteria 

A final dossier will be considered complete only when it meets the 
ftiliowing minimum criteria: No error in CAS number, synonyms, 
RTECS number, common name, synonyms, molecular formula. No 
formatting or typographical error that could lend to information being 
incorrectly transferred into Micro-CCSARS. No error in transcription 
of data from the original paper to ihe dossier. No omission of 
siszniricant data including data from additional sources cited in 
documents. Data is significant when it cc>uld potentially be a critical 
piece ot data in assessing (scoring) a chemical, for any of ihc scoring 
elements; when no other information is available for a scoring 
element; when it substantiates available information; or when it 
ckicidates the toxicologic, carcinogenic, teratogenic or reproductive 
elTecls of a chemical. No error in dose conversion factors. Not more 
than one study described in an inappropriate field. No error in 
reference numbers. Not more than one error in referencing per 50 
references. Not more than one typographical error per page. The 
contractor must guarantee that the above requirements will be met. 

6.11.2 Assurance To assure the minimum requirements above are met, the 
draft dossier will be reviewed by senior scientific staff, of the propon- 
ent or contractor, who will: 

compare the data in the CESARS dossier with the original 
paper to assure data was entered in the correct field and in the 
appropriate format. 
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check for the accuracy of the transcriptioQ including 
dose conversions. 

assure that all appropriate data was traoscribed as 
outlined in the CESARS manual and that the level of 
detail in the description is appropriate. 

assure that information that belongs to a different topic area or 
sub-topic area is also recorded. 

assure that references cited in documents that include signifi- 
cant toxicological information have been reviewed. 
assure that all field markers and other formatting requirements 
for the proper transfer of the data into the Micro-CESARS are 
met. 

review the topic area summaries, scoring summaries and the 
factsheets to assure that the data has been accurately presented 
and interpreted. 

assure that the information is presented in a clear concise 
manner. You will clearly outline in your proposal the 
approach to be taken for meeting the quality requirements. 
Each dossier, factsheet and scoring assessment will be accom- 
panied by a letter from a recognized expert acknowledging that 
the information is accurate and representative of the present 
state of knowledge on the substance. 



7.0 IF YOU REQUIRE A COiNTRACTOR 

K you require a contractor, you should be sure of the following Ministry 
requirements: 

7. 1 Agreement 

The successful contractor must be willing to meet current Ministry require- 
ments for content and quality control as well as submit to Ministry quality 
assurance measures. 

7.2 Financial Control 

A proponent may wish to require financial control of contracted work. The 
following issues may be considered (among others): 

the cost of performing the on-line search. 

the cost of collecting the information, 

the cost of compiling the information. 

^ the cost of preparing the summaries and factsheet. 

the cost of quality control/quality assurance, 

the cost of providing the profiles and supporting docu- 
mentation. 
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7.3 Restrictions imposed by the Ministry. 

The proposed program may be subject to alterations of some components, or 
to other changes. The Ministry may develop and update (from time-to-time), 
a list of qualified consultants. 

Consultants or those collecting and assessing the information, should have 
supplied the following specific information, about the project: 

the strategy to be used to carry out the project; 
names of the key personnel involved including any 
consultations with experts, resumes for these people, 
their ability to interpret data and write scientific reports; 
demonstrated availability of appropriate support equip- 
ment and/or services; 

details of the Company and staff experience in carrying 
out similar projects; 

the 5 most relevant past assignments and names of 
references for those assignments. 
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CESARS: CHEMICAL EVALUATION SEARCH AND 
RETRIEVAL SYSTEM 



The following attachment is a description of the CESARS system. The manual was written 
by the Michigan Department of Natural Resources as part of a joint effort by that state 
with the Province of Ontario. 
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CES,AR,S: ^CHEMICAL EVALUATION SE.ARCH AND 
RETRIEVAL SYSTOM 



CESARS Description and PrO'cedMres Manual 



Prepared by: 

Great Lakes and Environmental Assessment Stecti,on 

Surface Water Quality Division 

Michigan Department of Natural Resources 

December 1987 
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PREFACE AND ACKNOWLEDGEMENTS 



The Cliemical Evaluation Search and Retrieval System (CESARS) was initially developed 
by the Office of Toxic Materials Control (now the Great Lakes and Environmental Assess- 
ment Section; GLBAS) of the Michigan Department of Natural Resources (MDNl.), That 
initial effort was supported by a grant from the Environmental Protection Agency (EPA). 
This computerized database was previously available nationally through the EPA Chemical 
Information System (CIS). After EPA discontinued its support of CIS, CESARS became 
available through a commercial vendor, CIS, Inc. The CIS version of CESARS is avail- 
able by mainframe computer on an international scale. 

Most recently, the CESARS database was converted to a microcomputer version. A 
significant contribution toward this revision has been provided by the Hazardous Contamin- 
ants Coordination Branch of the Ontario Ministry of the Environment (MOE). This manual 
addresses the operation of the micro version of CESARS, and the development of chemical 
evaluations according to this system's capabilities and requirements. This project is part of 
the ongoing cooperative effort to regulate toxic chemicals in the environment by the 
MDNR and the MOE. 



APPENDIX 6-S - pg. 14 



Guidelines for Detailed Dossiers 



Parti 
Part II 



Part III 

Appendix A 

Appendix B 
Appendix C 
Appendix D 
Appendix E 

Appendix F 

Table 1 
Table 2 

Table 3 



TABLE OF CONTENTS 
Infoniiational Sources 
Procedures 

A. Review of Refereoce Books, aod O'ther 
Secondary Literature 

B. Review of Abstracting Services 

On Lioe Data Base Searches 
Printout/Abstract Review 

C. Overview of Field Foroiat 

Structure 

Field Types 

Abbreviations 

Referencing Information Sources 

Requirements for Word Processing 

Data Entry Forms 

Topic Area Summaries 

D. The Abbreviated and Complete CESARS 
Database Directofies 

& Quality .Assurance Procedures 

Field Descriptions 

List of Standard References 

List of Databases Used 

CESARS Database Directory 

Abbreviations 

Topic Area Summary Example 

Data Entry Forms 

Controlled Vocabulary: 

Gene Mutation Studies 
Controlled Vocabulary: 

Chromosomal Effects Studies 
Controlled Vocabulary: 

DNA Damage/Repair Studies 



Guicklims for Detaikd Dmsiers 



APPENDIX 6-5 - pg. 15 



PARTh INFO^RMA„TIONAL SOURCES 

The data contained io CESARS is derived from numerous primary and secondary informa- 
tional sources. These sources include reference books, journal articles, govemment docu- 
ments, symposium proceedings, and in some cases, abstracts, corporate reports, and 
persooal communication with researchers. The process of conducting the literature review 
is one of the most important steps in the overall chemical evaluatioD procedure. The 
objective of the literature search is to establish a bibliography of literature relevant to a 
particular chemical. This literature is then reviewed and summarized on a chemical 
evaluation form. 

The literature search can be divided into 'two parts, a review of reference books and other 
secondary literature, and review of the various abstracting services. The secondary toxico- 
logical references and the abstracting services provide a basis for the development of a 
bibliography for creating a completed chemical evaluation. In some instances, the informa- 
tion gained from the secondary sources or the abstracts is used directly in the chemical 
evaluation. Examples of this are found in the "Properties" and "Manufacture" sections of 
the evaluation, where information from secondary sources is acceptable and meets the 
informational needs for that section. In other fields, the original research work is pre- 
ferred, but there may be situations where the original is either not obtainable or written in 
a foreign language; in these cases, the information in the abstract (or secondary source) 
may be sufficient or of enough significance to be included in the evaluation. 
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PAMTII: PROCEDURES 



A. REVIEW OF' REFERENCE BOOKS AND OTHER SECOND'ARY LITERATURE 

The Great Lakes and Environmeotal Assessmeot Section (GLEAS) has developed a library 
of reference materials used routinely in conducting a literature re¥iew. Currently available 
standard references are included in Appendix A, Appendix Al contains the standard 
references that are routinely used for a Chemical Evaluation, and Appendix A2 contains 
additional references which may be searched according to the reviewer's discretion. The 
most recent available editions should be used. These lists are frequently modified as new 
references become available. These include reference texts such as Patty's Industrial 
Hygiene and Toxicology, general reference collections such as the Kirk-Othmer Encyclo- 
pedia of Chemical Technology, and government documents such as the Ambient Water 
Quality Criteria Documeots. 

The standard references in the GLEAS library serve two purposes. First, they may provide 
information which is directly recorded in the chemical evaluation. Secondary references 
may be cited for information which does not investigate the toxicity of a chemical, such as 
general physical properties, uses, manufacturers and synonyms. The above information may 
be entered in the appropriate fields i.e., synonyms, uses, etc. (see listing of field descrip- 
tions in Fart III), directly citing The Condensed Chemical Dictionary, a secondary refer- 
ence, as the source of the information. 

Another purpose of the standard references is to serve as a bibliographic source for cita- 
tions of original research work. In this case, the original work, and not the secondary 
reference, is pursued and directly cited when available. An example might be an entry 
from Dangerous Properties of Hazardous Materials (Sax, 1984). From such citations, 
information on the physical properties and the fire hazard of 3-hexanone may be directly 
listed in the proper fields. However, the toxicity data is evaluated by looking up the 
original citation TXAPA9 28, 313, 74, which corresponds to Toxicology and Applied 
Pharmacology, volume 28, starting page 313, 1974. 

B. REVIEW OF ABSTRACT'ING SERVICES 

There are numerous abstracting services which cover information in the area of chemical 
toxicology. Unfortunately, many of these services overlap in their coverage. GLEAS has 
developed a strategy for conducting this portion of the literature search process, as outlined 
below. It should be noted that this strategy is modified as new abstracting services and 
data bases become available. 

On Line Data Base Searches 

Review of the abstracts presented by the numerous abstracting services is facilitated by the 
availability of computerized databases. Many of the abstracting services have stored the 
information in machine-readable forms called files or databases. These databases are 
searched by communication between the host computer (which stores the information) and 
a personal computer or computer terminal via a telecommunications system using a tele- 
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phone and modem. The majority of these searches are performed as a series of queries 
and responses identified as "interactive searching". This type of searching allows imme- 
diate retrieval of the information requested,, and also allows the searcher to review the 
information and modify the search questions if necessary to result in a more precise search. 

A growing number of abstracting services and other organizations have produced computer- 
ized information files which are accessible through various database vendors. GLEAS has 
found that searching a few of the major chemical and environmental information databases 
results in a bibliography containing greater than 95% of the data necessary for writing a 
chemical evaluation. A complete listing of the databases currently searched in the literature 
review process is found in Appendix B', These databases are searched interactively for 
citations referring to environmental fate, terrestrial and aquatic toxicologica! information. 
Each database searched requires a unique search strategy which includes the appropriate 
terms needed to specify the chemical and identify the topics needed for the chemical 
evaluation. 

In general, the chemical is either specified using its common name and appropriate 

synonyms or by its Chemical Abstract Service (CAS) registry number. The CAS number 
is a unique number for that chemical which has been assigned by the American Chemical 
Society and is used by some informational systems to refer to the specified chemical. 

Topics are specified using appropriate technical terminology as keywords. A keyword 
search will typically attempt to match words used in article or book titles and indexed as 
descriptor terms by the database producer. Databases which contain abstracts in addition to 
bibliographic citations may also index words found in the abstracts as descriptor terms. 
These terms are also searchable as key words. In some databases, a system for catego- 
rizing and coding citations by topics has been developed by the database producer. For 
these databases, the producer provides a listing of all controlled vocabulary terms used in 
the database. As citations are included, the producer codes each citetion accordingly. By 
reviewing the list of controlled vocabulary terms,, the codes pertinent to terrestrial and 
aquatic toxicology are determined and may be used in subsequent searches of the database. 
For example, the BIOSIS database (Biological Abstracts) uses the controlled vocabulary 
terms (called concept codes) CC24007 for carcinogens and carcinogenesis, and CC2250$ 
for toxicology. A search for studies on the carcinogenic potential of Trichloroethylene 
(TCE) would com,bine appropriate synonyms for TCE with the concept codes CC2250$ and 
CC24007. 

The Chemical Abstract Service is the primary abstract service used in the chemical 
evaluation literature review process. This service is available through CAS On-Line and 
several other vendors. GLEAS has found that by reviewing citations located in (or cross- 
referenced to) the toxicology section code for a specific chemical (using its CAS number), 
a large portion of the available toxicological information will be identified. In addition, a 
quick search of this type will iodicate how much information on a relative basis may be 
available in other databases that are routinely searched. The CAS On-Line service contains 
abstracts from 1967 (Volume 66) to the present and is updated biweekly. Normally, the 
entire database is utilized in conducting a literature search. 
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Difficulties arise when chemicals have an exleosive quantity of pEblished iDformation 
meeting the search criteria. Since the initial search strategy would indicate the quantity of 
dtations found, a decision can be made at this time to limit the number of printed citations 
to maximize efficiency. In addition, the printed version Chemical Abstract Service is used 
for manual searching. For example, if a particular pesticide has an extensive amount of 
toxicological data available, the searcher can limit the number of printed citations to review 
by requestiDg a listing of only the more recent citations which are not yet available or 
indexed in printed Chemical Abstracts Service volumes. ITie older CAS citations can be 
searched manually in a cost effective manner. We have found that our on-line search 
strategy often does not work well for solvents and pesticides. It is difficult to distinguish 
between studies investigating a particular solvent and studies of other chemicals adminis- 
tered with that solvent as a vehicle. For a particular pesticide, it may not be possible to 
determine if it was the primary compound studied or if it was found as a residue or 
metabolite. 

Printout/Abstract Review 

The process of reviewing the printouts from an on-line database search or the abstracts 
collected as a result of a manual search is similar. It is necessary to review the citations 
and abstracts for information pertinent to one or more of the various chemical evaluation 
informational fields. Detailed discussions of the individual fields found in a CESARS 
evaluation and the types of information which are included in each are described in subse- 
quent portions of this manual. Generally, it is necessary to go from the abstract to the 
original source of information to obtain sufficient details in order to summarize a study in 
the appropriate CESARS fields. However, there are times when the original citation is not 
available, such as when it is in an untranslated foreign journal. In such cases, the abstract 
may be cited directly. The abstract may also be used when summarizing studies for those 
fields which do not require extensive detail. In this case, the corresponding reference 
includes the complete original citation as well as the Chemical Abstract number or some 
other unique abstract identification number. 

C. OVERVIEW OF FIELD FO'RMAT 

Structure 

The micro version of CESARS has been developed using Revelation software. Revelation 
allows for a maximum field size and/or record size of 64K bytes. Due to the potential 
size of an evaluation, the database has been divided into many files. Each file contains 
records which are made up of a group of related fields. Records for a chemical are listed 
by the "key" which is the CAS registry number. Together these form the evaluation. For 
easier and logical access by the user, files have been grouped together to form "topic 
areas". Files are thus also referred to in this document as "subtopics". There are presently 
twenty-one topic areas for data collection: 
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1. 

2., 
3. 
4. 
5, 
6. 
7. 
8. 
9. 
10. 



PROPERTIES 11. 

REGULATIONS 12. 

BdANUFACrURE. _ 13. 

ACUTE.TO'X.TERRESTRIAL 14. 

ACUTE.TOX.,HUMAN 15. 

ACUTE.TOX.AQUATIC 16. 

CHROMC.TOX.TERRESTRIAL 17. 

CHRONIC.TOX.HUMAN 18. 

CHRONIC.TOX.AQUATIC 19. 

PHYTOTOXICITY m 

21. 



CARCMOGENICITY 
MUTAGENiaTY 

repro'ducnvb-effects 
0'ther.adverseeffects 
pharmacokinetics 
bioaccumulation 
transport.processes 
general.fate.processes 
'TRAnsfor:mation.processes 
analysis.trea1ment 

RE.FERENCES 



Additionally, CESARS Topic Area #22 contains information on the priority ranking of 
chemicals of concern accordiog to assessments by the Ontario Ministry of the Environment. 
That topic area will not be further discussed in this manual. 

The topic areas, the subtopics that are found within them and the fields in each subtopic 
are outlined in Appendix C. There are approximately 400 fields in the CESARS 
evaluation, however, not all chemicals will have information in all the fields. When 
chemical evaluations are conducted, fields are "filled in" as data are found. A chemical 
which has very little available data would generate a short evaluation with information in 
only a few data fields. 

Access to the CESARS evaluation is by the CAS registry number, or in cases where this 
number does not exist, a number may be assigned. That assigned number must be of 
similar format to the CAS registry number (i.e., xxxxx-xx-x) and should only be selected 
following a review of the master list maintained by GLEAS. If the person accessing 
CESARS does not know the CAS registry number, they m,ay utilize the synonym index 
created in CESARS for all the synonyms listed in the file. By entering a name or part of 
a name, it is then possible to get a list of CAS numbers which exist in CESARS for that 
name. Details of that operation are available in the Micro-CESARS Database System 
Operations Guide. 

In the case of related compounds, such as a substance with several isomers, each isomer is 
individually identified by a different CAS registry number and is entered in CESARS as a 
separate chemical record with a unique accession number. In addition, the CAS often 
assigns a registry number to the molecular formula for the group of isomers (i.e. not 
isomer specific)* These general chemicals are also included in CESARS as a separate 
chemical record. For example, the general compound xylene (regardless of the isomeric 
form) has the CAS number 1330-20-7. The specific xylene isomers are identified by 
different CAS numbers: ortho-xylene,, 95-47-6; meta-xylene, 108-38-3; and para-xylene, 
106-42-3. CESARS thus contains four records on xylene, each corresponding to a different 
CAS number. Information contained in each record is specific to the appropriate isomer. 
The record for the general chemical contains information from studies from the literature in 
which a mixture of the isomers was used as the test chemical, or when the specific isomer 
used in the study was not identified. Therefore, in m,ost cases, when searching for 
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complete information on a specific chemical, the records for all related compounds should 
also be checked. The general chemical record is also used in a third situation, usually 
involving evaluations on m,etal compounds. For most metals, the general record includes 
data 00 the metal itself and ite. inofganic salts. The data for the organic salts are main- 
tained in individual and separate chemical evaluations. For example, the general class 
record for m,ercury, Class 02-1, includes data on mercury itself or its inorganic salts which 
include, among others, mercuric sulfate, mercuris chloride and mercurous nitrate. Th© 
organic metallic salts such as methyl mercury and mercurous gluconate are maintained as 
separate chemical evaluation records identified by their unique CAS numbers. 

Field Types 

As illustrated in the CESARS Database Directory in Appendix C, there are about 400 . 
different data elements (fields) in CESARS. Each field is identified by a short descriptive 
field name called the "dictionary name". By convention, when dictionary names are stated 
in the text of this document, they will be capitalized and underlined for recognition. There 
are several types of fields used: 

Key 

Date 

Character 

Numeric 

Text 

Multivalue 

Associated 

The key field is the record identifier. In CESARS the CAS Registry Number uniquely 
identifies a record within each file. All files associated to the same chemical have the 
same key. 

A date field stores a date in a specified format, OO-XXX-99: day, 3 character month 
abbreviation, last two digits for the year. 

A character field allows entry of any alpha-numeric characters. It is used for fields where 
short strings of information are entered (typically less than 250 characters). This type of 
field can easily be searched. Although only a set number of characters are displayed by 
the data entry screen there is virtually no limit to the size of the field. All the information 
will be visible in a report. 

A numeric field allows entry of a number. This type of field can easily be searched and 

sorted. Ranges of values can also be found. Although in the data entry screen only a set 
number of digits will be visible, there is virtually no limit to the size of this field. AH the 
information will be visible in a report. The data to be entered in numeric fields will 
generally need to be in standardized units, which will be indicated in this manual. For 

these fields to be searchable it is critical that they be in the correct units and that only 
numeric data (including digits, decimal point and negative-sign only) appear in the fields. 
Exponentiation is not acceptable. 
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A text field is a large character field. Wheo enteriEg data it will invoke the Revelation 
text processor and thus all the data in the field is visible. 

A multivatue field can be a multivalue characters (MVCJ) field, a multivalue numeric 
(M'VN)' field or a multivalue text (MVT) field. This allows for one field to contain many 
values. For example, SYNO'NYMS is a multivalue character field. It allows for entry of 
multiple synonyms without first specifying the maximum number of synonyms that will 
occur in any given record. For each synonym added, Revelation creates an additional 
synonym field in the record. Melting point ( MELT.P1), boiling point ( BOIL.PT) and 
flash point ( FLASH.PT) are also multivalue character fields. TTie following examples 
illustrate the entry of data into these three MVC fields. Each data entry consists of the 
data followed by the reference number denoted with an R-prefix in parentheses: 



Melting point (°C): 

52.6 

52 

16.95 

Boiling point (""C): 

221 

219 

218 

Flash point (°C): 
112.7 



(R^l) 

(R- 2) 
CR-24) 



(R=l) 
(R= 2) 
(R=23) 



(R^ 1) 



Associated fields are dependent fields, usually multivalued. They are a group of fields that 
belong to each other. For example, for acute fish toxicity studies, the fields for species, 
duratioo, LCjo, C.L, reference, test conditions, and results are associated, since to describe 
one study we need each of these fields. Associated fields can be either text, numeric or 
character. See the following example: 

Acute fish toxicity: 



Species 


Duration (hr.) 


fathead minnow 
(Pimephales 
promelas) 


m 


fathead minnow 
(Pimephales 
promelas) 


48 


fathead minnow 
(Pimephales promelas) 


96 



LCjo (m,g/l) 95% CLReference 

34.3 (R=54) 

21.5 

18.1 
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Test Conditions:: Flow-through test, m,easiired concentratioos. Dissolved oxygen 8.0 ppm, 
pH 2.4, alkalinity 16 ppm, acidity 2 ppm, hardness 20' ppm, 25°C in a static assay. 

Results: reported as TLm valoes. 

Note: Species, 95% CI„, Reference are character fields. 

Duration, LCjo are numeric. 
Test Conditions and Results is a text field. 

For associated fields, the first field must always contain data. Any other associated field 
can be left empty. Howe¥er, if records which contain certain values in two associated 
fields need to be retrieved, data must be entered in those fields to assure proper retrieval. 
Searchable numeric fields may contain no more than one value to assure correct data 

retrieval. 

In Topic Area #5: Acute Toxicity- Humans, there are only two associated multivalue fields 
in the first subtopic. Those fields are ACU.HMN and ACU.IB/IN.REF, a text and a 
character field designed to hold the textual data and the reference number, respectively. 

Two examples follow: 

Study #1 

Complaints reported at the TLV of 100 ppm were fatigue, sleepiness, headache and respira- 
tory tract and eye irritation. 
CR=4) 

Study #2 

Intolerable irritation was caused by 5000 ppm. Immediate and severe eye irrigation and 
lacrymation with moderate nasal irritation was caused at 2000 ppm but the effects 
decreased in several minutes. Irritation and tearings were caused by 1000 ppm but toler- 
ance developed rapidly. Transient eye irritation was caused at 200 ppm. 
(R-42) 

Abbreviations 

The abbreviations used in CESARS fields are similar to those used in the Registry of 

Toxic Effects of Chemical Substances (RTECS) database. A complete list is given in 
Appendix D5. When searching for a specific study type or species, it is important to use 
the specified abbreviations in the search statements. Some topic areas employ a controlled 
vocabulary (standard list) for the assay type and species/cell type fields (e.g., mutagenicity 
fields of Topic Area #12). These are identified in Appendix D and/or in the individual 
field descriptions (Part III). Abbreviations commonly used for the terrestrial species and 
route fields are listed in Appendix Dl and Appendix D2, respectively. CESARS is 
designed such that the standardized abbreviations must be used wheE searching these 
indicated columns, i.e. searching for the word "mouse" in the species column will not 
retrieve any citations, however, using the abbreviation "mus" will result in numerous 
citations. Also, since Revelation distinguishes between upper- and lower-case letters, 
searching for "Mus" in that field will not be successful. All standardized vocabulary and 
abbreviations should be strictly adhered to. 



Guidelims for Detailed Dossiers APPENBIX 6-5 - pg. 23 



Referencing Informatioii Sources 

All data entered into CESARS is referenced appro'priately to the source except where 
indicated otherwise (e.g., synonyms and molecular formula are recorded without refereoces). 
When a distinct reference field is present am,ong associated fields, the reference field 
conforms to the fofmat: (R4f). If a distinct refefence field is not available,, and the refer- 
ence is required, the (R=#) must be placed after the actual data and a single space. When 
more than one reference reports, the same data, all sources should be referenced. That may 
be done without repeating the data, for example: Melting point (°C): 

54 (R-1)(R-7)(R45) 

Requirements for Word Processing 

Data should be recorded with the following additional format to ensure accurate computeri- 
zation: 

Data computerization does not allow the symbols , , , or ; 

they should be expressed as GT, GE, LT, and LE, respectively. 

Subscripts and superscripts are not transferrahle by the word pro- 
cessor. 

A space followed by "$" will mark the end of a field. 



For multivalue fields a space followed by "#" followed by a space 
will mark the beginning of a new value. 



Data Entry Forms 



The process of conducting a chemical evaluation entails the review and collection of data 
for the pertinent fields within each record. Examples of data entry forms which are 
utilized to summarize the collected information are shown in Appendix R As the available 
literature is reviewed, these forms are filled in with the necessary details as described for 
each field description in Part IE of this manual 

Topic Area Summaries 

A topic area summary and the date that summary was completed are the last two fields 
within each of the first twenty topic areas. The pu,rpose of the summaries is to present the 
information within the topic areas in a consolidated, concise and easy to understand 
manner. The person collecting and entering the data into a particular topic area is respon- 
sible for summarizing that data into the summary field. The summary should briefly and 
objectively present the results and/or conclusions drawn from the most pertinent and best 
quality studies. If no data are available for a particular topic area, a statement relaying 
that fact should be entered into the summary field. It will require professional judgment to 
determine the highlights and most significant information presented in the topic area, and if 
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a lot of data are available, relyiog od the best quality studies is a reasonable approach. 
See Appendix E for an example. 

Upon completion of the chemical evaluation and ent^ of that evaluation into the computer, 
we will have the capability of lifting all the summaries from each of the topic areas and 
consolidating them into one, all-eocompassing summary. It will only be necessary to edit 
the summary before final ization to insure that it reads smoothly. These chemical 
evaluation summaries will serve as a resource shared with a variety of interested parties 
who may include other departmental staff, local health agencies or concemed citizens. 
Although our reading audience is expected to have a college level education, many people 
may not have a science background and most will not be familiar with toxicology. For 
these reasons, technical information should be simplified and defined. 

D. THE ABBREVIATED AND' CO'MPLETE CBSARS DATABASE DIRECTO'RBES 

Appendix C of this manual includes Appendix CI, the Abbreviated CESARS Database 
Directory, and Appendix C2,, the complete CESARS Database Directory. The complete 
directory includes all topic areas, subtopics, and fields currently available in the micro 
version of CES,ARS. The design of the complete 'CESARS will support a fairly compre- 
hensive effort to collect and record data for a chemical. However, certain types of data 
have been recognized by GLEAS staff as generally being of limited usefulness to MD'NR, 
relative to the efforts required in their collection (e.g., saltwater aquatic toxicity studies). 
Some other fields are designed for the recording of data by and for the Ontario Ministry of 
the Environment (e.g., Ontario's regulations for the chemical). 

Therefore,, GLEAS has develoiped an "Abbreviated" CBSARS Database, which excludes 
certain data fields according to the above rationale. Appendix CI contains the Abbreviated 
CESARS Database Directory. This manual addresses only those data elements found in A- 
ppendix CI. Chemical evaluations performed by GLEAS will routinely involve the collec- 
tion of only those data pertaining to those fields in Appendix CI. It is recognized that the 
fields included in the Abbreviated CESARS Database may change over time, and that 
chemical evaluations performed by or for the Ontario Ministry of the Environment may 
follow a different protocol in this regard. 

Should the reviewer find significant data belonging in a field which has not been retained 
in the Abbreviated version, they may still elect to record the data in CESARS. A Supple- 
ment to this manual will provide guidance for the recording of that data. 

In Appendices CI and C2, the first column is titled "Old Field #". Numbers appearing in 
that column pertain to the previous CESARS program, and are included here in order to 
help familiarize staff with the revised CESARS format. They should not be confused as 
being any part of the micro CESARS version. 
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E. QUALITY ASSURANCE PROCEDURES 



After the informatioo has been extracted from the literature aod summarized onto the 
evaluation forms, the chemical evaluations are entered into the computer system and a 

pfintout of the C.E. is generated. At this point, the Quality Assurance Program is applied. 
This program consists of a three step process: 

1) The handwritten evaluations are compared to the computerized version and reviewed 
for typographical errors. In particular, numbers and units are inspected since these 
represent a critical portion of the chemical evaluation. Any discrepancies are edited 
and a new printout of the evaluation, called a "route" copy, is made. 

2) The route copy of the evaluation is assigned to a mammalian toxicologist, an 
aquatic biologist, and a properties/environmentai fate specialist for review. In this 
review phase, the technical content of the evaluation is considered along with format 
and style. Each study is reviewed for placement into the correct fields, for clear 
and concise language, for proper format, and for presence of all pertinent informa- 
tion so that consistency is maintained throughout the entire evaluation. Any 
changes or modifications are noted on the route copy and are subsequently entered 
on the computer. Then, a final draft copy is printed. 

3) The final draft copy of the evaluation is reviewed by an information specialist for 
consistency with the other evaluations in the CESAR System. This final review 
checks to see that all the required fields have been filled in, such as the CAS 
search date field, the Chemical Abstracts volumes searched fields, etc. The format 

is looked at closely for all fields to insure that numerical fields contain only num- 
bers, that all data is referenced, and that the references are properly cited in Topic 
Area #21. A number of additional details are checked and any additions or modifi- 
cations as noted on the final draft are entered into the computer system. 

This Quality Assurance Program has been developed along with the Chemical 
Evaluation Procedures which have evolved from our experience in conductiog 
chemical evaluations over the last twelve years. Implementation of this Quality 
Assurance Program has been shown to be instrumental in upgrading evaluations to 
the quality expected for the CESARS database. 
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PART lit FIELD DESCRIPTIONS 

TO'PIC AREA #1: PROPERTIES 

Introduction. The physical aod chemical properties of chemicals are recorded in the 
appropriate fields within this topic area. Appropriate sources of information for such data 

inclode both primary and secondary references. Appendices Al and B list the standard 
references and on-line databases,, respectively, that are required tO' be searched for each 
chemical evaluation. Those sources, including both primary and secondary types, are 
valuable references for the collection of data for this topic area. As described below, this 
topic area is divided into six subtopics. 

Subtopic 1 contains fields for the identification of various physical/chemical properties, as 

described below: 



Subtopic 
1, Properties 



Dictionary Name 

CAS.NO 
SEARCH.DATE 
NAME. 
SYNONYMS 



RTECS.NO 

MF 

HAZARDS 

MW 

STATE 

COLOR 

ODOR 

MELT.PT 

boil.pt 

flash.pt 
autoign.pt 



Description 

CAS registry number 
CAS search date 
Common name 
Synonyms* 

CAS name listed first, 
common name listed second 
RTE'CS number 
Molecular formula 
Physical/chemical hazards 
Molecular weight 
Physical state at STP' 
Color of the pure material 
Odor of the pure material 
Melting point; C 
Boiling point; C 
Flash point; C 
Autoignition point; C 



The following is a more detailed description of the fields in subtopic 1. 

CAS.NO: Chemical Abstract Service registry number. 

The Chemical Abstract Service (CAS) Registry number is a unique international identifying 
number for a chemical and is determined by the American Chemical Society. The format 
for listing a number in this field uses hyphens (i.e., xxxxx-xx-x). Only one CAS number 
is entered into this field. The CAS number entered into this field serves as the "key 
field", in that it uniquely identifies the record. 

Any deleted registry numbers are listed in the synonym field, SYNONYMS (see below). 
When a chemical has a deleted registry number, a person searching the database according 
to that deleted number would not find any indication that the evaluation exists for that 
chemical. Therefore, a "dummy record" should be created in these instances to guide the 
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searcher. The dummy record should ioclude only the deleted registry number in the 
CAS.NO "key field", and the common name followed by the curreni CAS number in 
brackets in the NAME field., 'Thus, the searcher will he. guided to the evaluation by being 
provided with the necessary CAS number for the "key field", 

SEARCH.DATE: Chemical Abstract Service search date. 

This field contains the date the CAS search was conducted in the most recent effort to 
compreheiisively initiate or update the chemical evaluation. The purpose of this field is to 
provide the best possible estimate of how up-to-date the record is. It is recognized that the 
CAS search date will generally not represent the search dates for all the other on-line 
databases routinely searched (see Appendix B). However, the CA file is considered to be 
a key database for any chemical evaluation, and is routinely the first database searched. 
Ail other databases are generally searched reasonably soon after the CAS search. 
Therefore, the date in this field is a fair estimate of how "current" the data in the chemical 
evaluation is. 

NAME: Common name. 

This field contains the most generally accepted common name for the material. 

SYNONYMS: Synonyms; with the CAS name listed first, common name listed second. 
This field contains additional names for the specific compound. Synonyms are listed with 
the CAS name listed first. The CAS name should be obtained from the American 
Chemical Society's Chemical Abstracts Index Guide, 9th Collective Index (or more recent 
CI). The "common name" in field NAME should be listed next Some trade names are 
included as synonym,s. Deleted CAS registry numbers (CAS numbers which have been 
superseded for various reasons) are also listed in this field. Informational sources for 
synonyms include secondary references such as the TSCA (Toxic Substances Control Act) 
inventory as well as primary research articles where the author has listed synonyms. 
References must NOT be included, in order to allow "synonym searching"' capability. 

RTE'CS.NO- RTE.CS number. 

This field contains the identification number given to the chemical in the Registry of Toxic 

Effects of Chemical Substances, a quarterly publication of the U.S. Department of Health 

and Human Services i(NIOSH). 

MF: Molecular formula. 

This field reports the molecular formula of the chemical given in Hill order (as used by 
TSCA and CAS). The number of carbons are listed first, followed by the number of 
hydrogens, and then the remaining elements in alphabetical order. The molecular formula 
is often identified in secondary reference sources and confirmed using the Chemical 
Abstract Service publications. The reference is not cited. 

HAZARDS: Physical/chemical hazards. 

This field contains a general description of the physical/chemical hazards, such as flamma- 

bility, corrosiveness, etc., associated with the chemicaL Informational sources for this field 

are usually secondary references such as Dangerous Properties of Industrial Materials (Sax, 

1984). 
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MW: Molecular weight. 

This field contains the sum of the atomic weights of all atoms shown by the empirical 
formula of t substance. The unitless formula weight is reported in this field. Secondary 
references such as the CRC Handbook of Chemistry and Physics are used as sources of 
information for this field. 

STATE: Physical state at STP. 

This field reports the physical state of the material (gaseous, liquid, or solid) at standard 
temperature and pressure. The physical state at nonstandard conditions would be found 
under OTHER. PROP, a field in subtopic 2. Secondary references such as The Merck 
Index are used as sources of information for this field. 

COLOR: Color of the pure material. 

The color of the pure material at standard temperature and pressure is reported in this field. 

Secondary references such as The Condensed Chemical Dictionary are used as sources of 
information for this field. 

ODOR: Odor of the pure material 

This field reports the typical odor of the material at standard temperature and pressure. 

Secondary references such as The Merck Index are used as sources of information for this 
field. 

MELT.PT: Melting point; C. 

The temperature at which the solid and liquid phases of a given substance are in equili- 
brium is known as the melting point of the solid, or the freezing point of the liquid. This 
field reports the temperature in degrees Celsius at standard pressure (760 mimHg). The 
melting or freezing temperature at a pressure other than 760 mm Hg would be reported 
under OTHER.PROP, a field in subtopic 2. Standard references such as the CRC Eland- 
book of Chemistry and Physics are used as sources of information for this field. 

BOIL.PT: Boiling point; C. 

This field reports the temperature in degrees Celsius at which the rate of molecular motion 
is sufficient to result in the escape of molecules from the surface of a liquid at standard 
pressure (760 mm Hg). Secondary references such as the CRC, Handbook of Chemistry 
and Physics are used as sources of information for this field. The boiling temperature at 
conditions other than 760 mm Hg would be recorded under OTHER.PROP, a field in 
subtopic 2. 

FLASttPT: Flash point; C. 

This field reports the temperature at which a liquid (or volatile solid) gives off sufficient 
vapor to form an ignitable mixture with air near the surface of a substance. Flash points 
are given in degrees Celsius. If available, the flash point test method is given. Symbols 
used to indicate test methods are "OC" for open cup or "CC" for closed cup. Information 
in this field is obtained from standard references such as the Fire Protection Guide on 
Hazardous Materials. 
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AUTOIGN..PT: Autoignitiofl point;, C. 

Autoi,giiition point of a substance, whether a solid, liquid, or gas, is the minim,um tempera- 
ture required to initiate or cause self-sustained combustion indepcndeEtly of tJie heating or 
heated element. Temperature is reported in degrees ■Celsius. Information for this field is 
obtained from secondary references such as the Fire Protection Guide on 
Hazardous Materials. 

Subtopic 2, like subtopic 1, contains a variety of fields for the recording of physical/chemi- 
cal properties. In addition, thresholds for aesthetic effects are recorded here. The fields 
included in subtopic 2 are as follows: 

Subtopic Dictionary Name Description 

2. Prop2 EXPLOS.LIM Explosive limits (%) 

DENSITY Density 

SG Specific gravity 

HENRYS,CON Henry's Law constant 

PKA Acid dissociation constant 

TOD Theoretical oxygen demand 

BOD Biochem;ical oxygen demand 

OOD Chemical oxygen demand 

CONVERSION ■Conversion factor 

0DOR.AIR ■Odor thresh^old - air 

ODOR. WATER Odor threshold = water 

TASTE.THR, Taste threshold 

OTHER.PROP Other physical/chemical properties 

The following is a more detailed description of the fields in subtopic 2. 

EXPLOS.LIM-: Explosive limits (%). 

With respect to gases or vapors which form, flammable mixtures with air or oxygen, there 
is a minimum coneeotration of vapor in air or oxygen below which propagation of flame 
does not occur upon contact with a source of ignition. There is also a maximum propor- 
tion of vapor or gas in air above which the propagation of flame does not occur. These 
two boundary lines are known as the lower and upper flammable or explosive limits and 
are expressed in terms of percentage by volume of gas or vapor in the air. Information is 
obtained from secondary references such as the Fire Protection Guide on Hazardous 
Ma,terials. 

DENSITY 

This field reports the density as mass per unit volume (g/ml) of a compo^und at standard 
temperature unless otherwise specified. Information for this field is obtained from secon- 
dary references such as the CRC Handbook of Chemistry and Physics. 

SG: Specific gravity. 

The specific gravity as reported in this field denotes the ratio of the mass of a substance to 
the mass of an equal volume of a reference substance. The reference substan^ce is water 
for solids and liquids. The temperature is specified in degrees Celsius. Information for 



APPENDIX 6-5 - pg. 30 Guidelims for Detaikd Dossiers 



this field is obtaiEed from secondary references such as The Condensed Chemical 

Dictionaiy. 

HENRYS,.CON: Henry's Law constant. 

'This field reports the weight of a gas that dissolves in a definite volume of liquid relative 
to the partial pressure value in the air. Values are reported in atm.m/mole. Information 
for this field may be obtained from the Q'uantitative Structure Activity Relationship 
(QSAR) database in Duluth, and secondary references such as the Handbook of Chemical 
Property Estimation Methods. 

PKA: Acid dissociation coostant. 

The acidic dissociation constant, pKa, is the equilibrium constant established betweeo the 
undissociated and dissociated components of a compound in aqueous solution under 
standard conditions. Information for this field may be obtained from primary references or 

the Quantitative Structure Activity Relationship (QSAR) database in Duluth. " 

TOD: Theoretical oxygen demand. 

'This field reports the theoretically derived total quantity of oxygen needed to completely 
oxidize a compound to carbon dioxide and water. The TOD is usually reported as grams 
oxygen per gram of compound or as milligrams oxygen per liter of sample. Secondary 
references such as the Handbook of Environmental Data on Organic Chemicals may be 
used as sources of information for this field. 

BOD: Biochemical oxygen demand. 

This field reports a value for the quantity of oxygen required by microorganisms to oxidize 
organic compounds which are present in a water sample. The standard empirical test is 
conducted for five days at 20°C with the oxygen consumption determined by direct 
measurement of the dissolved oxygen in the sample at the beginning and end of the test. 
Results are usually reported as milligrams of oxygen required per liter, as grams of oxygen 
required per liter or as grams of oxygen required per gram of compound. Deviation from 
the standard analysis are reported with a "Test Conditions" subheading where appropriate. 
Secondary references such as the Handbook of Environmental Data on Organic Chemicals 
may be used as sources of information for this field. 

COD': Chemical oxygen demand. 

This field reports a value for the quantity of oxygen required to completely oxidize both 
the organic and inorganic material present in water as determined by a standard test 
(Chemical Oxygen Demand Test). Results are generally expressed as mg 0J\. 
The chemical oxygen demand (COD) test provides a measurement of the oxygen equivalent 
to that portion of the organic matter in a sample which can be oxidized by a strong 
chemical oxidant (potassium dichromate and sulfuric acid). Although the COD test has 
become fairly well standardized, it is important to recognize that the analytical procedure 
used may greatly influence the results obtained. Where the standard method of COD test 
is used, the results are reported as milligrams oxygen per liter of sample or as grams of 
oxygen per gram of compound. Deviations from standard analytical procedures are listed 
with a Test Conditions subheading when appropriate. Secondary references such as the 
Handbook of Environmental Data on Organic Chemicals may be used as sources of infor- 
mation for this field. 



GmdeUmes for Detailed Dossiers APPENDIX i-5 - pg. 31 



CONVERSION: Conversion factor. 

This field lists the numerical value for converting units from relative volume measurements 
(i.e., parts per million) in air to mass per unit volume (milligrams per cubic meter). This 
factor is dependent upon the density of the chemical in question. TTie conversion factor is 
reported for a temp^erature of 2(F'C and 760 mm Hg unless otherwise stated. Secondary 
references such as the Documentation of the Threshold Limit Values for Substances in 
Workroom Air are used as sources of information for this field. If a value is not reported 
in the literature, it can be derived from a table in Volume lie of Patty's Industrial Hygiene 
and Toxicology, 3rd Ed. 

ODOR.AIR: Odor threshold-air. 

This field reports values for the lowest concentration at which a chemical in air is detect- 
able by the sense of smell. No standard methods are established for performing this test 
and ambient conditions may greatly affect the results. Secondary references such as the 
Handbook of Environmental Data on Organic Chemicals may be used as sources of infor- 
mation for this field. A useful literature review for this type of data is "Odor as an Aid to 
Chemical Safety: Odor Thresholds Compared with Threshold Limit Values and Volatilities 
for 214 Industrial Chemicals in Air and Water Dilution", by Amoore and Hautala, 1983, 
Journal of Applied Toxicology 3(6). 

ODOR. WATER: Odor threshold-water. 

This field reports values for the odor threshold, defined as the lowest concentration of a 
chemical in water that is detectable by the sense of smell. No standard methods are 
established for performing this test and ambient conditions may greatly affect the results. 
Secondary references such as the Handbook of Environmental Data on Organic Chemicals 
may be used as sources of information for this field. The above review by Amoore and 
Hautala is also useful. 

TASTB.TIffi: Taste threshold. 

This field reports the lowest concentration at which the taste of a chemical is detectable. 
The taste threshold may be identified in the water directly or in fish or shellfish inhabiting 
the water. No standard methods are established for performing this test and ambient 
conditions may greatly affect the results. Studies included in this field are described 
briefly to indicate the test method and the taste threshold value. When available, additional 
details are included in a narrative discussion in Topic Area #14: Other Adverse Effects. 
In addition to primary references, secondary references such as the Handbook of Environ- 
mental Data on Organic Chemicals or Impairment of the Flavor of Fish by Water Pollu- 
tants (EPA-R3-73-010) may be used as sources of information for this field. 

OTHER.PROF: Other physical/chemical properties. 

This field contains a collection of physical and chemical properties of a chemical that are 
not listed in the previously defined fields. Some examples are vapor density, pH, adsorp- 
tion coefficient and parachor. Various properties that are determined under nonstandard 
conditions are also listed here. 
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Subtopic 3 contains infonmtion on aqueous solubility. This subtopic contains several 
associated fields designed for the recording of several study parameters in a tabular format. 
This subtopic also contains a separate field for the description of studies utilizing other 
solvents. The fields and their descriplions follow: 

Subtopic Dictionary Name Description 

3. Prop.sol SO'L.WATERXOW Solubility (mg/1);, lower value of range 

SOL,WATCR.fflGH Solubility (mg/1); higher value of range 

SOL.TEMP' Temperature; "C 

SOL.TYPE Measured or estimated value 

SOL.METHOD Method used 

SOL.REF Reference 

SOL.TEXT Discussion 

SOL.OTHER Solubility; other solvents 

This subtopic reports the aqueous solubility of a given solute, defined as the quantity of 
that solute which dissolves io a specified quantity of water to produce a saturated solution 
at a specified temperature. In this field, the solubility is reported in mg/1 and the tempera- 
ture is given in degrees Celsius. There are two fields for the solubility value: a lower and 
a higher value of a range. These will accommodate data reporting a range. If a reference 
reports a single value, it should be recorded in both fields (low and high). When avail- 
able, it is noted under SOL.TYPE whether the solubility value was determined by direct 
measurement and noted as "m" or by using estimating techniques and noted as "e". A 
short description of the methodology is included when available under SOL.METHOD. 
Information for this subtopic may be obtained from secondary references such as the 
Handbook of Environmental Data On Organic Chemicals, as well as from primary 
references. 

Among the associated fields comprising the tabular format, the first three fields are 

designed to be numerically searchable with columns to list solubility values (low and high) 
and the temperature. The next two fields are designed to be "character searchable" with 
columns to identify the measured (noted as "m") or the estimated (noted as "e") methodo- 
logy, and a description of the method. The last column holds the reference number 
denoted with an R-prefix in parentheses. Finally, the teitual field ( SOL.TEXT) contains 
any additional discussion that is available and considered relevant. 

Data in the SOL.OTHER field reports the solubility of the chemical as a solute in solvents 
other than water at various temperatures, or solubility of a solute in water when reported in 
units other than mg/1. This is a textual field. Information for this field may be obtained 
from, secondary references such as The Merck hidex and the Kirk-Othmer Encyclopedia of 
Chemical Technology, as well as from, primary references. 
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Subtopic 4 contains information on the vapor pressure. This subtopic coiisists of several 
associated fields, designed for the recording of several study parameters in a tabular format. 
The fields and their descriptions follow: 

Subtopic Dictionary Name Description 

4. Prop.VP 'VP.LOW Vapor pressure (mmHg); lower value of range 

VP.HIGH Vapor pressure (mmHg); higher value of range 

W.TEMP Temperature; C 

VP;TYPE Measured or estimated value 
VP.ME'm:OD Method used 

VP.REF Reference 

VP.TEXT Discussion 

Data reporting the pressure exerted by the vapor at equilibrium with the liquid, at a given 
temperature^ are recorded in this subtopic. Standard units are mmHg or Torr for VP, and 
C for temperature. There are two fields for vapor pressure value: a lower and a higher 
value of a range. This will accommodate a reference reporting a range. If a single value 
is reported in a reference, it should be listed in both fields (low and high). When avail- 
able, it is noted under VP.TYPE whether the vapor pressure was determined by direct 
measurement and noted as "m" or by using estimating techniques and thus noted as "e", A 
short description of the methodology is included when available under VP.METHOD, The 
first three fields are designed to be numerically searchable, while the remaining fields may 
be searched by character. The reference number is denoted with an R-prefix in parentheses 
under the field VP.REF. Finally, the textual field ( VP.TEXT) contains any additional 
discussion that is available and considered relevant. 

Information for this subtopic can be obtained from secondary references such as the Hand- 
book of Environmental Data on Organic Chemicals, as well as from primary references. 



Subtopic 5 contains information on the n-octanol/water partition coefficient. This subtopic 
consists of several associated fields, arranged in a tabular format, for the recording of 

several study parameters. The fields and their descriptions follow: 

Subtopic Dictionary Name Description 

S.Prop.Kow KOW.LOG.LOW Log Kow; lower value of range 

KOW.LO'G. HIGH Log Kow; higher value of range 
KOW.TYPE Measured or estimated value 

KOW.METHOD Method used 
KOW.REF_ Reference 

KOW.TEXT Discussion 

The ratio between the equilibrium concentrations of a given solute in the n-octanol and 

water fractions of a biphasic test vessel is referred to as the partition coefficient. The 
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partition coefficient is measured in the laboratory by quantitative analysis of the chemical 
solute concentrations in the n-octanol phase and in the water phase- 
It is also possible to estimate the ratio using empirically derived relationships based on 
structural fragments of the chemical molecule of interest. The published methods of 
Hansch and Leo are commonly used to estimate a Kow value. The partition coefficient is 
recorded in CES^ARS as the base 10 logarithm of the n-octanol/water concentration (Log 
Kow). Any data reported as Kow should be converted to Log Kow by the reviewer, and 
stated as such in the textual field. All values reported are referenced as to source and a 
brief description of the determination procedures or author's method is presented if avail- 
able. Partition coefficients may be calculated or measured directly and are labelled as such 
within the data base. Secondary references such as Substituent Constants for Correlation 
Analysis in Chemistry and Biology or updated computer versions of the QSAR data base 
system may be used as sources of information for this field- 
There are two fields for the Log Kow value: KOW.LOG.LOW and KOW.LOG.HIGH. 
These will accommodate data reporting a range. If a single value is reported, it should be 
entered in both fields. Under KOW.TYPE, it is noted whether the octanol/water partition 
coefficient was determined by direct measurement and noted as "m" or by using estimating 
techniques and noted as "e". A description of the method used is included under 
KOW.METHOD. The reference number is denoted with an R-prefix in parentheses in the 
field KOW.REE KOW.TEXT contains any additional discussion that is available and 
considered relevant. 

The first two fields are designed to be numerically searchable as the Log Kow value, or 
range of values, reported. The remaining fields in this subtopic may be searched by 
character. 



Subtopic 6 contains a summarization of this topic area, as discussed in Part ILC of this 
manual, in field PROP.SUM. The date of the most recent revision to this summary is 

recorded in field PROP.DATE. 
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TO'PIC AREA #3: MANUFACTURE 

Subtopic 1 of this topic area is for the recording of data on the use and manufacture of 
chemicals. The fields in this subtopic include: 

DICTIONARY NAME DESCRIPTION 

USES Common uses of the chemical 

PRD.MAMJF Manufacturer name (U.S.) 

PRD.LOCAT Location of manufacturer (U.S.) 

PRD.YE.AR Year of manufacture (U.S.) 

PRD.QTY Quantity of production (U.S.) 

PRD.REF Reference (U.S.) 

Common and recommended uses are listed in the field USES for the chemical, both as it 

is used by industry and as a consumer product. Also, if a chemical has no known use 
(e.g., dioxins), it may be indicated in this field if the substance is an impurity of another 
product or appears in a waste stream of certain processes. Secondary references such as 
The Condensed Chemical Dictionary may be used as sources of information for this field. 
Following the uses cited from each reference, the refereiiGe number should be given. 

Data on the production of the chemical is organized in a tabular section including the 
fields PRD.M,ANUF, PRD.LOCAT, PRD.YE,AR, PRD.QTY, and PRD.REF. These asso- 
ciated fields contain the information on the manufacturers' name, location, year, quantity 
and reference used, respectively. 'The m,ajor U.S. producers, their production sites and 
production volumes in a given year are listed when available. If a reference provides 
historical production data with a note (e.g., that it is no longer produced), that notation 
may be included in field PRD.QTY. Secondary references such as the Kirk-Othmer Encyc. 
lopedia of Chemical Technology, and Synthetic Organic Chemicals by the U.S. Interna- 
tional Trade Commission may be used as sources of information. The computerized 
TSCAPP file (Toxic Substances Control Act Plant and Production data)^ available on CIS, 
m:ay be useful 



Subtopic 4 contains a summarization of this topic area, as discussed in Part ILC of this 
manualj in field MANUF.SUM. The date of the most recent revision to this summary is 
recorded in field MANUF.DATE. 
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TOPIC AREA #4: ACUTE TOXICITY - TERRESTRIAL LIFE 

Information on the acute toxicity of chemicals to terrestrial life (excluding humans) is 
included in this topic area. Acute toxicity refers to adverse effects elicited by test 
compouods after a single exposure or multiple doses within 24 hours. TTie following is a 
hst of the subtopics, fields ^y dictionary name), and field descriptions included in this 
topic area: 

SUBTOPIC DICTIONARY NAME DESCRIPTION 

L Acu.orl Acute oral to'xicity 

ACU.ORL.SP Species tested 

ACU.ORL.LOW LD50 (mg/^g); Lower value of range 
ACU.ORL.HIGH LD50 (mg/kg); Higher value of range 
ACU.ORL.REF Reference 
ACU.ORL.TEXT Test conditions and results 

SUBTOPIC DICTIONARY NAME DESCRIPTION 

2, Acu.der Acute dermal toxicity 

ACU.DER.SP Species tested 

ACU.DERXOW LD50' (mg/kg); Lower value of range 

ACU.DER.fflGH LD50 (mg/kg); Higher value of range 

ACU.DER.REF Reference 

ACU.DER.TEXT Test conditions and results. 

3. Acu.ihl Acute inhalation toxicity 

ACU.fflL.SP Species tested 

ACU.IHL.LOW LC50 (mg/m); Lower value of range 

ACU.IHL.fflGH LC50 (mg/m); Higher value of range 

ACU.IHL.DUR Duration (hours) 

ACU.IHL.REF_ Reference 

ACU.IHL.TEXT Test conditions and results 

4 Acu.oth.ter ACU.OTHER Acute toxicity; other studies 

ACU,.0'TH.REF Reference 

5. Acu.ter.sum, ACU.TER.SUM Topic area summary 

ACU.TER.DA'ra Summary date 

The median lethal dose (LD50) is the dose of a substance that can be expected (statisti- 
cally) to be lethal to 50% of animals exposed. The LD50 is applicable to exposures via 
the oral and dermal routes as well as injection. The median lethal concentration (LC50) is 
the concentration of a substance that can be expected (statistically) to be lethal to 50% of 
the exposed animals after a specified duration of exposure. In this topic area the LC50 
applies only to exposures via inhalation, although the term LC50 is also used in reference 
to aquatic organisms and exposure via ambient water. 
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Subtopics 1-3 contain data on oral, dermal, and inhalation routes, and ire organized 
similarly. They each contain a tabular section (for species, LD50^ (LC50), and reference 
data) followed by an associated text field. The tabular section for inhalation data has an 
additional field for the duration of exposure. The numeric information is searchable by 
computer, therefore only one value can appear in each field, per line. If a study provides 
data for multiple species, median lethal doses, or durations, multiple lines of tabular data 
may be entered, followed by a comprehensive textual section. 

As indicated in the above table which lists the fields and brief field descriptions, the dose 
must be in standardized units. For oral and dermal data, dose must be in mg/kg. For 
inhalation studies, dose must be in units of mg/m with the duration in hours. This conven- 
tion will allow the data to be searchable. The above table also indicates that each subtopic 
has two distinct fields for dose: a "lower" and a "higher" value of a range. These refer to 
occasions when a study will report an apparent range for the median lethal concentration, 
e.g., 5-10 mg/kg. The CES^ARS format, with "low" and "high" fields, allows these data to 
be entered on computer while retaining searchability. This "range" does NOT refer to 
confidence limits, or to reports of interspecies variation. Generally, LD50 (or LC50) will 
be reported as a single value; the reviewer should then enter that value in BOTH the "low" 
and "high" fields. 

The fields ACU.O'RL.TEXT, ACU.DER.TEXT, and ACU.IHL.TEXT hold textual descrip- 
tions of the data in the respective subtopics. These fields contain sections for test condi- 
tions and results. The parameters included in the test conditions, when available, are 
1) the strain, age, sex and mean body weight of the test animals, 2) the vehicle used in the 
administration of the test compound, 3) the method of administration (i.e., by gavage or via 
diet), 4) the number and range of dose levels used, 5) the number of animals used per 
exposure concentration, and 6) the length of observation period. When any of these 
parameters are unspecified, it is mentioned that no further details are given for the test 
conditions. For dermal studies, additional parameters which may be recorded include the 
duration of exposure, whether the application site was patched or left uncovered, whether 
the compound is applied to clipped or shaved skin, and whether the skin is intact or 
abraded. Additional test conditions for inhalation studies include the chemicafs physical 
form (gas, vapor, aerosal, dust or mist), and particle size and distribution. The results 
section includes, when available, the 95% confidence limits and the method of calculation 
of the median lethal dose, the necropsy observations, the histopathologic findings and other 
toxic effects mentioned by the author. If the dose must be converted to standard units, the 
reported dose should be mentioned in this section, along with the method of conversion. 



Subtopic 4 contains the fields ACU.OTHER and ACU.OTH.REF. ACU.OTHER is a text 
field for the summarization of acute toxic effects for non-human terrestrial life other than 
oral, dermal, and inhalation LD50,/LC50 studies. These include LD50s derived from other 
routes of exposure (e.g., subcutaneous, intravenous, intraperitoneal, or intramuscular). 
Studies elucidating target organs and histopathologic examinations after acute exposure to a 
chemical would also be reported here. Information derived from skin and eye irritation 
tests, and dermal contact sensitization studies are reported in this subtopic also. Since 
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there is a ¥ariety of test types which are reported in this subtopic, the textual description 
for each data entry should begin with the ideotification of the main objective of the study. 
The information recorded is dependent on the study type. Generally, those parameters used 
for disceming adverse effects (e.g., enzyme levels, organ function tests, behavioral changes) 
are reported, in the context of the dose-response. When evaluating primary eye (i.e., the 
Draize test) and skin irritation tests, the grade level of the resulting irritant/corrosive efCect 
with a brief description of the grade level is reported. Each summary is followed by a 
reference number denoted with an R-prefix in parentheses in field ACU.OTH.REF. 



Subtopic 5 contains a summarization of this topic area, as discussed in Part II.C of this 
manual, in field ACU.TER.SUM. The date of the most recent revision to that field is 
recorded in field ACU.TER.DATE. 
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TOPIC AREA #5: ACUTE TOXICITY^HUMANS 

Subtopic 1 contains acute homan, exposure informatioD in a narrative format. Acute 
toxicity refers to adverse effects elicited by test compounds after a single exposure or 
multiple doses within 24 hours. ACU.HMN is a text field for the recording of such data, 
followed by the reference number denoted by an R- prefDi in parentheses in field 
ACU.m^lN.RER 

"The content in field ACU.HMN should adequately describe- the exposure situation by 
including details such as the concentration, route and duration of exposure whenever 
possible. Symptoms, physiological effects, behavioral effects, dose-response, and informa- 
tion on target organs, among exposed individuals should also be noted. 

The most desirable sources of such information are generalized discussions, as found in 
secondary references and reviews, which provide the details described above. Primarj' 
references, reporting case studies, suicide attempts, or accidental exposures involving only a 
few individuals, need not be recorded if adequate generalized discussions are available. If 
only primary references are available, those that most adequately provide the above infor- 
mation should be recorded. 



Subtopic 2 contains a summarization of this topic area, as discussed in Part II.C of this 

manual, in field ACU.HMN.SUM. 'The date of the most recent revision to this summary is 
recorded in field ACU.HMN.DATE. 
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TOPIC AREA #6: ACUTE TO'XICITY-AQUATIC 

This topic area eootaios informatioii about acute toxicity studies for freshwater aquatic 
species. Reported here are the mediae lethal conceEtrations (LC50) or median effect 
concentrations (EC50) for fish and aquatic macroinvertebrates. Information is collected 
from such studies and placed in the appropriate fields, as presented below: 



Subtopic 



1. Acu.fish 



Subtopic 



2. Acuan¥ 



7. Acu.aq.sum 



Dictionary Name Description 

Acute fish toxicity 
ACU.HSH.SP Species tested 
ACU.HSH.DIJR Duration (hours) 
ACU.nSHXC LC50/EC50 (mg/I) 
ACU.nSH.CI 95% Confidence interval (mg/1) 
ACU.nSH.REF Reference 
ACU.FlSH.TEXTTest conditions and results 

Dictionary Name Descriptioo 

Acute macroinvertebrate toxicity 
ACU.INV.SP Species tested 
ACU.INV.DUR Duration (hours) 

ACU.INV.EC EC50 (mg/1) 

ACU.INV.CI 95% Confidence interval (mg/1) 

ACU.INV.RBF Reference 

ACU.INV.TEXT Test conditions and results 

ACU.AQ'.SUM Topic area summary 

ACU.AQ.DATE Summ,ary date 



Subtopics 1 and 2 contain information from acute toxicity studies on freshwater fish and 
macroinvertebrates, respectively. These subtopics contain both a tabular and a textual 
section. The tabular section consists of fields for the species name (common and scien- 
tific); test duration, LC50 or EC50 concentration; 95% confidence interval for the LC50 or 
EC50, and the reference number of the study denoted with an R-prefix in parentheses. The 
textual section contains pertinent information about the test conditions and results. The 
types of studies included in these subtopics are generally 1- to 7-day acute lethality tests 
using continuous flow exposure or static exposure. The test concentrations can be either 
measured or unmeasured (nominal). 

Acute toxicity studies which are included in subtopics 1 and 2, as a general rule, meet the 
following criteria: 

L Include acute toxicity tests which have been conducted using acceptable test 

procedures (i.e., ASTM E-729 or similar procedures). 

% Data from tests in which no control treatment existed, tests in which too many 
organisms in the control died or showed signs of stress or disease, should not be 
included. 
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Iw Tests in which distilled or deionized water was used as the dilution water without 

the addition of appropriate salts should not he included. 

4, Acute tests in which the embryO' stage lasted for more than half the duration of the 

test should not be included. 

5» Results of acute tests conducted in unusual dilution water, e.g., dilution water 

containing high levels of total organic carbon or particulate matter (higher than 20 
mg/1) are not included, unless there is a relationship between toxicity and organic 
carbon or particulate matter or unless data show that organic carbon, particulate 

matter, etc., do not affect toxicity. 

6. Include test results which are reported as an EC50 when based upon the combined 

total percentage of: (1) organisms immobilized, (2) organisms exhibiting loss of 
equilibrium, (3) animals killed. The results are reported as a LC50 when based 
upon percentage of organisms killed. 

The numeric fields in the tabular sections are intended to be searchable by computer. 
Units are standardized, as indicated- Exponentiation is not acceptable. To allow searcha- 
bility, only one value can occur in each field, per line. Several lines of tabular data may 
be used to describe studies with multiple species, durations, or LC50/EC50 values. 
Following those multiple tabular lines, a single textual section may then address the test 
conditions and results for each. 



Subtopic 7 contains a summarization of this topic area, as discussed in Part II.C of this 

manual, in field ACU.AQ.SUM. The date of the most recent revision to this summary is 
recorded in field ACU.AQ.DATE, 
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Topic Areas #7 and #8 report information from subchronic and chronic toxicity studies. 
Topic Area #7 includes terrestrial animal studies while Topic Area #8 deals exclusively 
with human data. If available,, the No-Observed-Adverse-Effect Levels (NOAELs) are 
reported in Topic Area #7, subtopic 3 for the terrestrial animal studies and Topic Area #8, 
subtopic 2 for human studies. 

SubchroEic and chronic toxicity studies are conducted to determine the adverse effects 
which may result following repeated administration of a particular compound over a portion 
of the entire lifetime of a test animal. Although some researchers distinguish between 
subacute and subchronic exposure studies the terms are used synonymously on this text. 
The exposure duration for a subchronic study may range from two to 90 days or approxi- 
mately 10% of an animals lifetime. A chronic or long-term study is that which approxi- 
mates the full lifetime or a significant portion of an animars lifetime. The subchronic/ 
chronic topic areas are divided into a searchable tabular area and a textual section which 
consists of the test conditions and results. 

There is a potential for toxicity information io these topic areas to overlap with that in 
topic areas for carcinogenicity and reproductive effects. Generally, information related to 
tumor pathology or reproductive/developmental effects are only briefly cited in the 
subchronic/chronic sections and are reported in detail in the appropriate topic areas. 



TOPIC AREA #7: CHRONIC TOXICITY: TERRKTRIAL LIFE 

Subtopic 2 contains the following fields, supplying information from animal studies which 
have been conducted to investigate the subchronic/ chronic effects of an environmental 
toxicant. 

Dictionary Name Description 

CHR.TER.SP. Species Tested 
CHR.TER.ROUTE Route of exposure 

CHR.TER.DOSE Dose (mg^g/d) 

aM.TER.SCH Dosing schedule 

CHR,.TER.REF Reference 

CHR.TER.TEXT Test conditions and results 

These associated fields are organized in a tabular format io CESARS, with the species, 

route, and dose fields designed to be searchable. The fields for species, route, dose, dosing 
schedule, and corresponding reference number denoted with an R-prefix in parentheses are 
arranged in a columnar format and contain only one value per line. Abbreviations used in 
the species and route fields are identified in Appendices Dl and D2, respectively. These 
standardized abbreviations must be strictly adhered to, including the use of lowercase letters 
only. The administered dose is to be listed in standard units of mg/kg/d for all routes of 
administration. Io this situation mg/kg/d is the actual administered daily dose. It is not a 
time-weighted-average or a study-average dose, unless the author has reported it that way. 
If the reported dose was converted to standard units by the reviewer, method of conversion 
used and assumptions made are described in "test conditions" (see below), and the dose as 
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reported by the author is included io the "dosing schedule" field. Followiog- the tabular 
section is an associated text field, CHR.TER.TEXT, which is comprised of a narrative of 
test conditions and results. This textual field may address one or more lines of tabular 
data. Since species, route, and dose are searchable and can have only one value per line, 
several lines of tabular information are often necessary due to multiple species, dosing or 
routes. If multiple lines of tabular inform,ation are used for a single study entry, the 
species, route, and dose fields must be filled in for each line. Dosing schedule needs to be 
filled in for each additional line only if the schedule changes from that described on the 
previous line. However, complex studies utilizing multiple species, routes, doses or 
schedules, may be better summarized for clarity by dividing them into separate data entries 
with their own distinct textual fields. 

The text field CHR,.TER.TEXT contains a summarization of the study test conditions and 
results. The information listed in the test conditions section includes, when available, the 
strain, sex, animal numbers, ioitial age and weight of the animals, final weights, informa- 
tion on any vehicle used, details on any controls used, details on study schedule and the 
clinical, behavioral and/or histological parameters evaluated. If the list of parameters 
evaluated is estremely long, a general descriptive statement may be preferable. If the 
reported dose was converted to standard units (mg/kg/d) by the reviewer, method used and 
assumptions made for the conversion are described in this section. Statistical methods used 
to detect any significant differences are also reported if available. The results section 
reports any significant differences observed in the experimental group(s) as related to the 
control group(s). Dose-related trends are also reported if the information is available. The 
author's final conclusions for the study, as well as any additional variables which could 
complicate the conclusions or compromise the study's adequacy, are also included in the 
results. 



Subtopic 3 contains a listing of all reported No-Observed-Adverse-Effect Levels ^(NOAELs) 
for subchronic/chronic studies with non-human terrestrial species. NOAELs are determined 
by study author(s), or alternatively, are discerned by Staff based on the information 
provided. A NOAEL determination is made by the reviewer only if the study provides 
sufficient information. From appropriate studies three pieces of infonnation are reported in 
three distinct, searchable fields in subtopic 3: species, NOAEL, and reference. The 
NOAEL is reported in standard units of m,g/kg/d. 



Subtopic 4 contains a summarization of this topic area, as discussed in Part II.C of this 
manual, in field CHR,.TER.SUM. The date of the most recent revision to that field is 
recorded in field CHR.TER.DATE. 
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TOPIC AREA #8: CHROMC TOMCITY - HUMAN 

Subtopic 1. contaiES several associated fields which summarize studies investigating human 
subchronic/chronic exposure to a chemical These fields are: 

Dictionary Name Descriptioo 

Cim.mvlN.RO'UTE Route 

CIffi.HMN.,DOSE. Dose (units may vary) 

CHR.HMN.SCH Dosing schedule 

CIM.HMN.REF Reference (R^) 

CHR,.HMN,TEXT Test conditions and results 

'The fields for route, dose, dosing schedule, and corresponding reference number denoted 
with an R-prefix in parentheses are associated fields, arranged in a tabular format and 
containing only one value per line. Abbreviations used in the route field are identified in 
Appendix D2, The dose may be listed in the units as reported in the study. Following 

the tabular section is an associated text field, CKR.HM*4.TEXT, which includes a narrative 
of test conditions and results. This textual field may address one or more lines of tabular 
data. Several lines of tabular information are often necessary due to multiple routes, dose 
levels or schedules. If multiple lines of tabular information are used for a single study 
entry, the route and dose fields must be filled in for each line. Dosing schedule does not 
need to be filled in for each line unless the schedule changes. However, complex studies 
with multiple routes, doses or schedules may be summarized more clearly by dividing them 
into separate study entries with their own distinct textual fields. 

CHR.HMN.TEXT is a text field which summarizes the study test conditions and results. 
The information listed in the test conditions section includes, when available, the sex, age, 
race and weight of the humans evaluated, details on control group(s), details on exposure 
schedule, and the parameters evaluated. Statistical methods used to detect any significant 
differences are also reported if available. The results section reports any significant differ- 
ences observed in the study groups relative to control group(s). Dose-related trends are 
also reported if the information is available. The author's final conclusions for the study, 
as well as any additional variables which could complicate the conclusions or compromise 
the study's adequacy are included in the results. 



Subtopic 2 contains a listing of all reported No-Observed-Adverse-Effect Levels (NOAELs) 
for humans that are provided by the study author(s) or that the reviewer may discern from 
subchronic/chronic studies. A NO'AEL determination is made by the reviewer only if the 
study provides sufficient information. From appropriate studies, two pieces of information 
are reported in distinct, searchable fields in subtopic 2: the NOAEL and the (R-#) in 
fields CHR.HMN.NOAEL and CHR.HMN.NO'AEL.REF, respectively, 'The NO:AEL is 
reported in the units given in the study. 
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Subtopic 3 contains a summarizatioii of this topic area, as discussed in Part II.C of this 
manual,, in field CHR.HMN.SUM. The date of the most recent revision to this summary is 
recorded in field CHR.HMN.DATE. 



APPENDIX 6-5 - pg. 46 GuideUms for Deiaikd Dmsiers 



TOPIC AREA #9: CHRONIC TO»CITY-AQUATIC 

Subtopics 1 and 2 contain ioformation about chronic toxicity studies for freshwater aquatic 
species and record the Maximum Acceptable Toxicant Concentration (MATQ, the Highest^ 

No-Observed-Adverse-Effect Level (HNO'AEL) and the Lowest Observed-Advers€=Effect 
Level (LOAEL) for fish and aquatic macroinvertebrates. The fields within these subtopics, 
as well as for subtopic 7, are given below: 

Subtopic Dictionary Name Description 

LChr.fish Chronic toxicity -freshwater fish 

'CHR.FISH.SP Species tested 

CHR.FISH.TYPE Study type 

CIffi.FISH.HNO'AEL HNO'AEL (m,g/l) 

CHR,.FISH.LOAEL LOAEL (mg/1) 

CHIl.:nSH.MATC MATC (rag/1) 

CHR.nSH.,REF Reference 

CHR.FISH.TEXT Test conditions and results 

2.Chr.inv Chronic toxicityrfreshwater 

macroinvertebrates 

ClffiJNV.SP Species tested 

CHR,INV.TYPE Study type 

CHR.MV.HNOAEL HNOAEL (mg/1) 

CHR.INV.LOAEL LO'AEL (mg/1) 

CHR,.INV.MATC MATC (mg/1)' 

CHR.INV,.REF Reference 

CHR.1NV.TEXT Test conditions and results 

7.Chr.aq.sumCHR.AQ.SUM Topic area summary 

CHIl.AQ.DATE Summary date 

Subtopics 1 and 2 contain both a tabular section and an associated textual section. The 

tabular sections list the species name (common and scieEtific), test type, HNOAEL (mg/l), 
LOAEL (mg/1),, MATC (mg/I), and the reference number of the study denoted with an"R-' 
prefix in parentheses. The textual section for each subtopic contains pertinent information 
about the test conditions and results. The types of studies recorded generally fall into one 

of three categories: life cycle tests, partial life cycle tests, or embryo-larval tests. These 
study types are abbreviated as LQ, PLC,, and Ei respectively, in the field for study type. 
The test concentrations must be measured, rather than just estimated or nominal, if the 
studies are included in these subtopics. 

Chronic aquatic toxicity studies included in Topic Area #9, as a general rule, meet the 
following criteria: 

1, Chronic values are based on results of flow-through chronic teste (except renewal is 
acceptable for daphnids) in which the concentrations of test material in the test 
solutions were properly measured at appropriate times during the test. 
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2. Results of chronic tests in which sorvival, growth,, or reproduction in the control 

treatment was unacceptably low are not recorded in these subtopics. The limits of 
acceptability will depend on the species. 

,3* Results of chronic tests conducted in uousual dilution water, e.g., dilution water 

containing high levels of organic carbon or particulate matter (e.g., higher than 20 
mg/liter) are not included, unless a relationship is developed between toxicity and 
organic carbon or particulate matter or unless data show that organic carbon, 
particulate matter, etc., do not affect toxicity. 

4. Chronic values are based on endpoints and lengths of exposure appropriate to the 
species. Therefore, only the results of the following kinds of chronic toxicity tests 
are used* 

A. Life cycle toxicity tests consist of exposures of each of two or more groups 
of individuals of a species to a different concentration of the test material 
throughout a life cycle. To ensure that all life stages and life processes are 
exposed, tests with fish begin with embryos or newly hatched young less than 
48 hours old, continue through maturation and reproduction, and end not less 
than 24 days (90 days for salmonids) after the hatching of the next generation. 
Tests with daphnids begin with young less than 24 hours old and last for not 
less than 21 days. For fish, data are obtained and analyzed on survival and 
growth of adults and young, maturation of males and females, eggs spawned 
per female, embryo viability (salmonids only) and hatchability. For daphnids, 
data are obtained and analyzed on survival and young per female. 

B. Partial life cycle toxicity tests consist of exposures to each of two or more 
groups of individuals of a fish species to a different concentration of the test 
material through most portions of a life cycle. Partial life cycle tests are con- 
ducted with fish species that require more than a year to reach sexual 
maturity, so that all major life stages can be exposed to the test material in 
less than 15 months. Exposure to the test m,aterial begins with im.,m,ature 
juveniles at least 2 months prior to active gonad development, continues 
through maturation and reproduction, and ends not less than 24 days (90 days 
for salmonids) after the hatching of the next generation. 

Data are obtained and analyzed on survival and growth of adults and young, 
maturation of males and females, eggs spawned per female, embryo viability 
(salmonids only) and hatchability. 

C Early life stage toxicity tests consist of 28- to 32-day (60 days post hatch for 
salmonids) exposures of the early life stages of a species of fish from shortly 
after fertilization through embryonic, larval, and early juvenile development. 
Data are obtained and analyzed on survival and growth. 

5. A chronic value (MATC) is obtained by calculating the geometric mean of the 
lower and upper chronic limits from a chronic test. A lower chronic limit is the 
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highest tested concentration in an acceptable chronic test,, which does oot cause the 
occurrence (statistically significantly different from the control at P = 0.05) of a 
specified adverse effect, and below which no tested concentration caused such an 
occurrence. An upper chronic limit is the lowest tested concentration in an accept- 
able chronic test, which did cause the occurrence (statistically significantly different 
from the control at P = 0.05) of a specified adverse effect and above which all 
tested concentrations caused such an occurrence. 

4 Because various authors use a variety of terms and definitions to report the results 

of chronic tests, reported results should be reviewed carefully. 

The data entered in the tabular sections in subtopics 1 and 2, including the fields for 
species tested, study type, HNO'AEL, LOAEL,, and ,MATC, are intended to be searchable 
by computer. Therefore, only one value may be entered per field, per line. For studies 
reporting multiple such parameters or endpoints, more than one line of tabular data will be 
necessary. All tabular lines should have data appearing in each of the searchable fields. 
A single textual section (test conditions and results) may then comprehensively address all 
the tabular data entered for the study. 



Subtopic 7 contains a summarization of this topic area, as discussed in Part II.C of this 
manual, in field affi.AQ.SUM. The date of the most recent revision to this summary is 
recorded in field CHR.AQ.DATE. 
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TOPIC AREA #10: PHYTOTOXI'CITY 

Subtopic 1 cootains fields for the collection of terrestrial and aquatic phytotoxicity data. 
Fields within this subtopic include: 

Dictionary Name Definition 

PHYTO.TER Phytotoxicity: Terrestrial Plants 

PHYTO.TER-REF Reference 

PHYTO.AQ' Phytotoxicity: Aquatic Plants 

PHYTO.AQ.RE:F Reference 

PHYTO.SUM Topic area summary 

PHYTO.DATE Summary date 

PHYTO.TER is the field containing infonnation on terrestrial phytotoxicity, in textual 
format. The reference number, denoted with an R-prefix in parentlieses, is recorded in 
field PHYTO.TER.REF. The textual field contains studies focusing on the phytotoxic 
effects of chemicals on terrestrial plants. Studies of acute or clironic duration are reported 
in this field. A wide range of studies involving any or all crucial stages of terrestrial plant 
life cycles (including seed, seedling, mature plant and reproductive structures) are included. 

Conditions crucial to the responses of plants to chemicals are described in this field (e.g., 
temperature, humidity, water, light, growth medium and mineral nutrition). Plant genus and 
species, stage of development, duration of exposure to toxicant and dosage range, state of 
exposure (pre-plant, pre-emergence, or post-emergence), chemical formulation, type of 
application (foliar spray, soil incorporation or seed treatment) and exposure site (laboratory, 
greenhouse or field) used in the study are also important. Types of studies reported 
include seed germination, seedling evaluation, growth effects, and species or population 
shifts. Soil micro-organism studies with results important to plant growth and yield are: 
also included. Ideal studies include all crucial stages of the plant life cycle and are 
performed in field studies using an appropriate vehicle. 

Effects reported include changes in growth such as production of protoplasm and cellular 

development, yield, plant quality, seed quality, reproduction, degree of foliar or root injury 
or gas-exchange factors. Injury may be measured by alterations in metabolism, reductions 
in photosynthesis, foliar necrosis or chlorosis, leaf fall or growth reduction. 

Although tests conducted in field plots with chemicals applied via water vehicle are most 
ideal, greenhouse studies and laboratory studies should also be collected. In vitro 
biochemical tests are not collected, as correlations to in vivo results are reportedly poor. 
Studies assessing the effects of toxic chemicals on plants are included. Studies on 
mechanisms of toxicant action are not collected at the present time, however, plant uptake 
and translocation studies should be collected. Plant cytogenetic assays for mutagenicity are 
reported in Topic Area #12: Mutagenicity, subtopic 2. Due to the large number of studies 
that may be available on the efficacy of herbicides, a few high quality studies are selected 
and reported in this field. 
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PHYTO.AQ is the field containing information on aquatic phytotoxicity, in textual format. 
This field contains information dealing with the effects of chemical exposure on aquatic 
plants, including both macrophytes and algae. Studies of acute or chronic duration are 
reported in this field. A wide range of studies involving any or all stages of aquatic plant 
life cycles are included. PHYTO.AQ.REF contains the reference number denoted with an 
E-prefix in parentheses. 

PHYTO.AQ is a narrative field containing species name (common and scientific) and 
pertinent information about test conditions and test results. Duration of exposure to 

toxicant, toxicant concentration, chemical formulation (pesticides), and exposure site 
(laboratory or field study) are important test conditions to be included. 

The toxicity endpoints reported vary and may include such endpoints as chlorophyll a 
production, reduced ceil count, and lethality. Test duration may range from minutes to 

weeks. 

With the exception of the two references noted below, procedures for conducting and 
interpreting the results of toxicity tests with aquatic plants are not well developed or 
standardized. 

It. U.S. Environmental Protection Agency. 1978. The Selenastrum 

capricorautum Printz Algal Assay Bottle Test. EPA-60'0/9-78-018,. 

2- American Society for Testing and Materials. Draft. Proposed 

New Standard Guide for Conducting Static Toxicity Tests With Duckweed. 
American Society for Testing and Materials Committee E-47. 

Due to the large nomber of studies that may be available on the efficacy of aquatic herbi- 
cides, a few high quality studies are selected and reported for aquatic herbicides. 

The information in this topic area is collectively summarized, as discussed in Part II.C of 
this manual, and recorded in field PHYTO.SUM. The date of the most recent revision to 

this summary is recorded in field PHYTO.DATE. 
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TOPIC AREA #11: CARCINOGENICITY 

Subtopic 1 contains a single field, CARCNCI, for the carcinogeoicity determiDalion made 
by NCI/NTP, Text in this field includes a brief summary of any conclusions made by the 
National Cancer Institute/National Toxicology Program as a result of chronic studies to 
assess the potential carcinogenicity of selected chemicals. Generally, summarizing the final 
paragraph of the report's abstract provides an adequate amount of information for this field. 
This sommary includes any concJusions and, when appropriate, the tissues types with 
tumors for each sex and species. The reference number (R-#) for the determination is 
included at the end of this textual field. 



Subtopic 2 contains a single field, CARC.IARC. The text in this field consists of a 
summary of the evaluation by the International Agency for Research on Cancer's (lARC) 
Working Group. This information is available from the lARC MoEographs and is summar- 
ized from the Comments or Summary section (generally, section 4) of the monograph for a 
particular chemical. This section of the monograph contains the Working Group's critical 
review of the data reported, including the degree of evidence for carcinogenicity to experi- 
mental animals and humans. The reference number (R-#) is cited at the end of this textual 
field. 



Subtopic 3 contains two textual fields: CARC.NIOSH and CARC.AGENCY. 
CARCMOSH is a textual field containing a brief description of the National Institute of 
Occupational Safety and Health (NIOSH) determination on the carcinogenicity of the 
chemical. This field cites the conclusions identified in NIOSH Current Intelligence Bulletin 
publications or from other appropriate NIOSH documents when available. Summaries in 
this field briefly cite any chronic toxicity or carcinogenicity studies as reported in the 
conclusions and recommendations section of the publications. CARC. AGENCY contains 
any determinations made by respected agencies other than NCI/NTP, lARC, or NIOSH. 
For each of these fields, each textual data entry ends with the reference number (R-#). 



Subtopic 4 contains the field CARC.POS, which is a listing of positive carcinogenicity 
references. Subtopic 5 contains the field CARCNEG, which is a listing of negative 

carcinogenicity references. Data in these fields consist only of the numerical reference 
number denoted with an R-prefix, from studies providing positive or negative evidence of 
carcinogenic effects. These studies are described in greater detail under subtopics 6, 7, and 
8. Inclusion on either of these lists should be based on the determinations made by the 

authors of the studies. Alternatively, studies may be listed here if the authors did not 
make a determination, but staff were able to deduce a conclusion based on the information 

provided. A study reporting positive findings in a species/strain should be recorded as a 
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positive reference. A study reporting negative findings under all protocols with a given 
species/strain should be recofded as a negative reference. 



Subtopic 6 contains the following fields for information from mimal studies which have 
been done to investigate the carcinogenic potential of a chemical: 

DICTIONARY NAME DES^IPTION 

CARC.AN.SP Species tested 

CARC.AN.ROUTE Exposure route 

CARC.AN.DOSE Dose (mg/kg/d, or, mg/m (ihl)) 

CARCAN.SCH Dosing schedule 

CARCAN.REF Reference 

CARC.AN.TEXT Test conditions and results 

These associated fields are organized in a tabular format in CESARS, with columns for 

species, route, dose, dosing schedule, and corresponding reference number denoted with an 
R-prefix in parentheses. ITie species, route, and dose fields are designed to be searchable. 
Abbreviations used in the species and route fields are identified in Appendix Dl and 
Appendix D2, respectively, and must be strictly adhered to. The administered dose should 
be in standard units of mg/m if the route is inhalation; for all other routes, dose should be 
in standard units of mg^g/d. lo this situation mg/kg/d is the actual administered daily 
dose. It is not a time-weighted-average or a study -average dose, unless the author has 
reported it that way. If the reported dose was converted to standard units by the reviewer,, 
the dose as reported by the author is included in the Dosing Schedule field. Following this 
tabular section is an associated text field, CARCAN.TEXT, which consists of test condi- 
tions and results,. The text field may address one, or several, lines of tabular data. Since 
the dose field is numeric and searchable,, and therefore can have only one value per line, 
several lines of tabular information are often necessary. K multiple lines of tabular infor- 
mation are used for a single data entry, the species, route, and dose fields must be filled in 
for each line. However, complex studies, utilizing multiple species, routes, doses, or 
schedules, may be summarized with better clarity by dividing them into separate data 
entries with distinct textual fields. 

Field CARC.AN.TEXT is a textual field with test conditions and results sections. 'The 
details listed in the test conditions include, when available,, the strain and sex of animals 
used, the number of animals per treatment group, the age of animals at the onset of the 
study, the information on any vehicle used, details of the negative and positive controls 
used, details on planned ioterim, sacrifices, and which organs and tissues were examined 
histologically. If the reported dose was converted to standard units by the reviewer, 
method used and assumptions made for the conversion should be described in this section. 
The results section reports details concerning the major health effects such as early 
mortality due to toxicity; however, the major emphasis for this summary is oo tumor- 
related pathology. The narrative includes details on statistically significant tumor 
incidences; these are generally reported as organ-specific tumors or those from common 
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morphological tissues. The author's coiiclusions for the study, as well as any additional 
factors which could complicate the conclusioos or compromise a determination of the 

study's adequacy (e.g., peculiarities or blatant deficiencies In the statistical analyses) axe 
included in the summary. 

There is the potential for toxicity info^rmation in this subtopic to 0¥erlap with that in Topic 
Area #7: Chronic Toxicity-Terrestrial Life. Generally, non-tumor related pathology and the 
information concerning clinical toxicological observations are reported in detail in Topic 
Area #7 and are only briefly cited in this subtopic. 



Subtopic 7 contains several associated fields for the summarization of studies which investi- 
gate the ability of a chemical to cause cancer in humans. Those fields are: 

DICTIONARY NAME DESCRIPTION 

CARC.HMN.RO'UTE Exposure route 

CARCHMN.DOSE Dose (units may vai^) 

CARCHMN.SCH Dosing schedule 

CARC.fflylN.REF Reference 

CARCHMN.TEXT Test conditions and results 

These associated fields are organized in a tabular format in CESARS, with columns for 
route, dose, schedule, and reference number denoted with an R-prefix in parentheses. The 
route field is designed to be searchable, using the abbreviations identified in Appendix D2. 

The tabular information is followed by the CARC.HMN.TEXT field, a text field divided 
into test conditions and results sections. The test conditions section provides details on the 
types of exposures, a discussion of the estimated doses, number of persons exposed, type 
of epidemiology study (e.g., cross-section, cohort, case-control) and details on control 
populations. The results section provides details on the presence or absence of potential 
tumorigenic effects. Factors which could complicate a study's interpretation are included, 
as are details on uncontrolled variables, discussions of any difficulties encountered in doing 
the statistical comparisons, or problems in isolating exposure details. 



Subtopic 8 contains CARC.OTHER, a textual field, and CARC.OTH.REF, a field for the 
reference number denoted with an R-prefix in parentheses. The narrative in CARC.OTHER 
summarizes studies which investigate the carcinogenic potential of a chemical by evaluating 
endpoints other than tumorigenicity in whole animals or humans and also includes 
initiation/promotion studies. Other types of studies included in this field are in vitro cell 
transformation assays or in vivo enzyme altered foci assays. Since this field may have a 
wide disparity in the types of studies reported, general guidelines for summarized details 
are necessarily broad. The narrative begins with a statement of purpose for the study; this 
introduces the data and identifies the types of information found therein. 
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The in vitro mammalian cell culture transformation systems have generally been showa to 
have good correlation with known tumorigenicity in vivo. There are a variety of cultured 
embryo, fibroblast, and epithehal cell lines which might be used in these assays. General 
parameters hrietly detailed in summaries for the in vitro assays include the identity of the 
cultured cells, peninent test protocols, a description of the dosing regime, information 
concerning positive and negative controls, details on endpoints, the evaluation criteria used. 
and the author's conclusion from the study. For summaries of initiation/promotion studies, 
additional details such as information on the procedures followed, chemical treatment for 
initiation or promotion, doses, dosing schedule, observation period, and endpoinus evaluated 
are reported. 



Subtopic 9 contains a summarization of this topic area, as discussed in Part II.C of this 
manual, in field CARCSUM. The date of the most recent revision to this summary is 
recorded in field CARCDATE. 
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TOPIC AREA #12: MUTAGEMCITY 



This topic area contains iofo^rmation on various types of mutagenicity studies which utilize 
in vivo and in vitro techniques for evaluating the mutagenic potential of a chemical. The 
mutagenicity tests, test results, and other information relevant to the topic area are grouped 
into basic categories, which in turn, are placed in subtopics. Subtopics 1, 2, and 3 contain 
the basic categories: Gene Mutations, Chromosomal Aberrations, and DNA Damage, 
respectively. Subtopic 4 contains Other Mutagenicity Studies, and subtopic 5 contains the 
topic area summary. The following is a listing of the fields of this topic area. 



SUBTOPIC 



1. Mutgene 



2. Mut.chm 



DICTIONARY NAME DESCRIP'TION 



SUBTOPIC 



MUT.GENE..POS 
MUT.GENE.NEG 

MUT.GENE.TYPE 

MUT.GENE.SP.CELL 

MUT.GENE,RTE 

■■MUT.GENE.DOSE 

MUT.GENE.-REF 

MUT.GENE..TEXT 

MUT.CHM.POS 

MUT.CHM.NEG 

MUT.CHM.TYPE 
MUT.CHM.SP.CELL 
DICTIONARY NAME 



Gene mutotion, positive references 

Gene mutation, negative references 

Gene mutation studies 

Assay type 

Species and cell type 

Exposure route 

Dose 

Reference 

Test conditions and results 

Chromosomal effects, positive references 

Chromosomal effects, negative references 

Chromosomal effect studies 

Assay type 

Species and cell type 

DESCRIPTION 



3. Mut.DNA 



4. Mut. other 

5. Mut.sum 



MUT.. 

mut: 

MUT. 
MUT. 
MUT. 
MUT. 



CHM.RTE. 

CHM.DOSE 

CHM.REF 

CHM.TEXT 

DNA.POS 

DNA.NEG 



mut.dna.type 
mijt.dna.sp.cell 
mut:.dna.rte 
mut.dna.dose 

MUT.DNA.REF 

MUT.DNA,.TEXT 

MUT.OTHER 

MUT.0TH.REF 

MUT.SUM 

MUT.DATE 



Exposure route 

Dose 

Reference 

Test conditions and results 

DNA damage/repair, positive references 

DNA damage/repair, negative references 

DNA damage/repair studies 

Assay type 

Species and cell type 

Exposure route 

Dose 

Reference 

Test conditions and results. 

Other mutagenicity studies 

Reference 

Topic area summary 

Summary date 



Subtopic 1 contains summaries of mutagenicity studies which attempt to detect gene 
damage. Gene mutations have been referred to as microlesions or alterations of the gene 
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sequence at the oucleotide level. These alterations may be base-pair substitutions (a 
qualitative change in one or a few nucleotide pairs) or frameshifts (base-pair additions/ 
deletions, which are quantitative changes in one or a few nucleotide pairs). 

Subtopic 2 contains summaries of mutagenicity studies designed to identify deleterious 
effects on chromosomes. Chromosomal mutations could be numerical (ploidy changes), 
involving complete loss or gain in chromosomes, or structural (clastogenic). Structural 
chromosomal aberrations include chromosome or chromatid breaks, deletions, or rearrange- 
ments such as translocations or nondisjunctions. 

Subtopic 3 contains summaries of studies investigating direct DNA damage or abnormal 
DNA repair mechanisms in various procaryotic or eukaryotic cells, or organisms. Stimula- 
tion of the DNA repair activity level following chemical treatment at sublethal concentra- 
tions has been shown to be a good general indicator of DNA-directed toxicity and damage. 
Mutagenicity studies which give evidence of damage to DNA may be valuable predictors 
of carcinogenic activity since there is increasing correlative evidence that chemicals which 
induce DNA damage are carcinogenic. Examples of detectable DNA damage are missing, 
incorrect, or altered purine or pyrimidine bases; interstrand cross-links; and strand breaks, 

Subtopic 4 contains summaries of mutagenicity studies which cannot be readily classified 
under any of the previous three subtopics. Some assay systems may have predictive value 
as screening tests for genotoxic effects, yet the measured end point may not result from a 
classifiable mutational event, and the mechanism for a measured end point cannot be 
clearly established. Examples are tests for sperm head abnormalities, DNA binding, 
cataract-mutation, dominant skeletal mutation and sister chromatid exchange (SCE). While 
it is unknown whether the variants in sperm result from mutations, there appears to be 
good correlation with this end point and potential carcinogenic effects. It is thought to be 
unlikely that fertilization by a malformed sperm constitutes an increased genetic hazard to 
the fertilized egg. The cataract-mutation and dominant skeletal mutation assays m.ay 
represent a spectrum of events, including gene mutations, small deficiencies, heritable 
translocations, and various chromosomal syndromes. Another mutagenicity assay that has 
recently been the source of some controversy as to the exact genetic end-point purported to 
be detected is the sister chromatid exchange (SCE) assay. Because the molecular mechan- 
ism of SCE formation has not been fully elucidated, a classification of this test system 
under one of the basic categories of genetic assays has not been possible. Results from 
this assay would be considered within the context of other test results in the overall 
evaluation of the mutagenic potential of a chemical. 

Subtopics 1, 2, and 3 are each divided into a searchable tabular format and a textual 
section for each summarized study. Each subtopic also contains fields for the collection of 
positive and negative references. The nature of these fields will be discussed later in thLs 
topic area description. For subtopics 1, 2, and 3, the tabular fields contain the following 
information from each study: assay type, species-cell type, route of exposure, doses used, 
and a reference number denoted with an R-prefix. The first three columns are designed to 
be text-word searchable as fields using standard terminology as shown in Tables 1-3 below 
and abbreviations in Appendix D5. The textual portion consists of the test conditions and 
results in narrative format. 
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The information listed in the test conditions describes the experimental methods of the 

study. Necessary details generally include a brief statement of the assay protocol If a 
particular assay is considered well-standardized, e.g. the Ames assay, this discussion may 
be omitted. If a given assay utilizes some m,odifications of a standard protocol, these 
differences are noted. Information concerning any metabolic activation system includes 
details on the microsomal enzyme system inducer used to pretreat the rodents prior to 
isolation of the liver microsomal fractions, or details on the nicotinamide adenine dinucleo- 
tide phosphate (NADPH) generating system. The test conditions should also include a 
description of the test organisms/cell line (e.g., species/strain); details of treatment and 
dosing protocol; and whether assays were in vivo tests with animals or in vitro tests with 
bacterial, fungal, plant, or mammalian cell systems. For cell-mediated or host-mediated 
assays, treatment techniques and test organism recovery operations are summarized briefly. 
The evaluation criteria used for a given assay are cited. 

The results section includes details of the test chemical's effects or absence of effects in 
the assay. The author's final evaluation of the assay results and the significance is also 
included, when available. Important details concerning any toxic effects to the test 
organisms/ cells are reported. 

Subtopic 4, Other mutageoicity studies, does not contain a tabular section. Appropriate 
information for the textual field MUT.OTHER includes those parameters discussed above 
for the other subtopics (i.e., assay type, species and cell type, route and dose). Separate 
headings for test conditions and results are not generally included. Each study reported in 
this foe;d begins with a brief description and statement of purpose for the assay. This is 
followed by the narrative text, and is followed by the assigned reference number denoted 
with an R-prefix in parentheses in field MUT.OTH.REF. 

As previously mentioned, the first three columns of subtopics 1, 2 and 3 (assay type,, 
species-ceil type, and route) are text-word searchable. To facilitate searching, uniformity in 
terminology is maintained by use of certain key words and abbreviations in these columns. 
Tables 1, 2, and 3 below enumerate the standardized terminology which is subdivided by 
general categories when possible. For each example the assay types are listed with the 
corresponding species-cell type and route of exposure. These are entered into the first 
three columns (fields) of the appropriate subtopic. In many cases, there is only the assay 
type and corresponding species-cell type listed when the summarized assay is clearly an in 
vitro assay. For these cases, the route column is left blank. In order to be technically 
correct, the species and genus names used in the subsequent descriptions for species-cell 
type are underlined. However, limitations of the computer hardware have prevented this 
format in the CESARS database. 

The fields of positive and negative references found in subtopics 1, 2 and 3 are designed 
to contain only the appropriate reference numbers denoted with an R-prefix. The study 
determinations are those made by the respective authors, or when no author determination 
is made, the studies are evaluated and determinations may be made by the reviewer, 
utilizing all available data emerging from the study. The positive and negative findings to 
be cited in these fields include specific assay types, on specific species/strains, with 
specific test protocols (e.g., with or without a metabolic activation system). For example, 
an Ames assay with positive results in strain TA98 and negative results In strain TAIOO 
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would b'C cited in both fields. An Am;es assay with positive findings in the presence of an, 
S9 fraction and negative findings in the absence of S9 would also be cited in both fields. 



Subtopic 5 contains a summarization of this topic area, as disciissed in Part II.C of this 

manual, in field MUT.SUM. Thie date of the most recent revision to this summary is 
recorded in field MUT.DATE. 
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TABLE 1 
Controlled Vocabulary for Subtopic 1 (gme mutation studies): 
Bacterial genotoxicity assays: 
Assay Type , Sptcies - Cell Type Eoule 

Ames assay Salmonella typhimurium 

(with the specific strains used) 
WP2 assay Escherichia ooli 

(with the specific strains used) 

bacterial mutation assay species 

and strain used 
host-mediated mus 

- Salmonella typhimurium; 
microbial mutation test dosing of the compound to the host 

species was by gavage) 

Fungal genotoxicity assays- 
Assay Type Species-'Cell TypeRoute 

yeast mutation assay Neurospora crassa or 

Saccharomyces cerevisiae 

fungal mutation assay Aspergillus nidulans 



orl (in this example 



Assays in cultured mammalian cells: 

Assay Type Species-'Cell Type Route 

mammalian cell forward mutation 
(used as general classification 

when assay has no specific common name) 

HGPRT assay Chinese ham - V79 cells, human fibroblasts 

ouabain resistance rat-embryo cells 
microsome-mediated assay 

TK assay L5178Y mus-Iymphoma cells 
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Tests in Drosophila: 






Assay Type 


Species-Cell Type 


Route 


sex-linked 
recessive lethal 


Drosophila melanogasterorl 




somatic 
mutatio'n assay 


Drosophila melanogasterorl 




attached-X test 


Drosophila melanogasterorl 




Tests in mammals: 






Assay Type 


Species-Cell Type 


Route 


spot test 
specific-locus test 


mus 
mus 


orl 
ori 


Tests in vascular plants: 






Assay Type 


Species-Cell Type 


Route 


plant mutation assay 
stamen-hair test 


Tradescantia 


vapors 



Guidelines for Detailed Dmsiers 



APPENDIX 6-5 - pg. 61 



TABLE 2 
Controlled Vocabulary for Subtopic 2 (chromogomal effects studies): 
Assay Type Species-Cell Type Route 



in vitro cytogenetics 
in vivo cytogenetics. 
plant cytogenetics 
dominant lethal 
heritable 
translocation assay 

nondisjunction test 
micronucleus test 

X and Y loss 



Chinese ham - iibroblasts 
hmn - peripheral blood lymphocytesihl 
Vicia faba - bud or root cellsspray 
mus or Drosophila melanogasterorl 
mus or Drosophila melanogasterorl 



Drosophila m elanogasterorl 
mus-erythrocyteipr 
Drosophila melanogasterorl 



chromosomal aberrations 

(used when a more specific name cannot be identified) 
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TABLE 3 

CoDtrolled Vocabulary for Subtopic 3 (DNA daniage/repair studies): 

Assay Type Species-Cell Type Route 

unscheduled DNA 
synthesis htnn - HeLa S3 cells 

hmn - skin epithelial cells 

hmn, - traosforraed SV-40 cells ■(VA-4) 

hmn - transformed SV-40 fibroblast cells 
DNA damage/repair Bacillus subtilis 

Proteus mirabilis 

rat hepatocyte 
DNA repair 

inhibition 
HPC/TDNA repair test 
inhibited DNA 
synthesis 

Chinese ham - lung fibroblast 

Chinese hamj - V79 

rat - lung cell line ARC- 12 
rec test Escherichia coli AB 1157, JC5519 

Bacillus subtillis 
host mediated mitotic raos - Saccharomyces cerevisiae 

recombination fidelity 

of DNA synthesis avian myeloblastosis virus 

DNA fragmentation Syrian golden ham • embryo cells 

hmn - skin fibroblast cells 
Pol A test Escherichia coli 



hmn - lymphocytes 

rat, mus, or ham - hepatocyte 

Chinese ham ~ ovary cells 



mitotic recombination 

D3, D4„ D5, or D7 
mitotic gene 
conversion 
mitotic crossing-over 



Saccharomyces cerevisiae 
Saccharomnyces cerevisiae MP-1 
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TOPIC AREA #13: REPRODUCTIVE. AND DEVELOPMENT'AL EFFECTS 

'The studies approriate for inclusion into these fields examine the effects of a test com- 
pound on reproductive parameters soch as parental reproductive function and activity, 
fertility, conception, pregnancy, parturition and the growth and development of offspring 
from conception through maturity. These parameters can be examined via single or 
multigeneration studies. The following subtopics are those for which we will routinely be 
collecting information. 

Subtopic 1 contains information from mammalian reproductive and developmental studies. 
Bight fields are included in this subtopic and they include the following: 

Dictiona,ry Name Description 

REP.MAM.POS Repro./DeveL effects, positive references 

REP.MAM.NEG Repro./DeveL effects, negative references 

REP.MAM.SP Species tested 

REP.MAM.RTE Exposure route 

REP,MAM,.DOSE ' Dose (mg/kg/d) 

REP.MAM.SCH Dosing schedule 

REP.MAM.REF Reference 

REP.MAM.TEXTTest conditions and results 

REP.MAM.POS and REP.MAM.NEG are listings of those studies which report positive or 
negative results on the reproductive and developmeDtal effects of a chemical in mammals. 
The studies are listed in the appTopriate field by reference number only which is prefaced 

with R-. A study reporting positive findiogs in a species/strain should be recorded as a 

positive reference. A study reporting negative findings under all. protocols with a given 
species/strain should be recorded as a negative reference. 

The remaining six associated fields report information from mammalian reproductive and 
developmental studies. All are presented in a tabular format with the data entered in the 
appropriate fields. Species tested and the exposure route are entered using the appropriate 
abbreviations as presented in Appendix D2. The dose must be entered in units of m,g/kg/d. 
In this situation mg/kg/d is the actual administered daily dose. It is not a time-weighted- 
average or study-average dose, unless the author has reported it that way. All three of 
these fields, species, route and dose, are maintained as searchable fields which means that 
only one entry can be made into the field per line. The dosing schedule should be 
summarized as concisely as possible and should include the dose as presented by the 
author if a conversion was made by staff. The reference is denoted with an R-prefix in 
parentheses. The test conditions and results contain the summarized, pertinent information 
and data from a particular study. The test conditions section describes the experimental 
methods of the study and should include the following when possible: the sex, strain and 
age of animals; number of subjects in control and dose groups; vehicle used for compound 
administration; further description of the dosing regime if the information in the tabular 
section is insufficient; any unusual events or shortcomings of the study; and parameters 
evaluated. If the reported dose was converted to standard units (mg/kg/day) by the 
reviewer, the method used and assumptions m,ade for the conversion should be described in 
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this section. The results section includes information relating to the effects of the test 
compound on the various reproductive and developmental parameters examined. An 
important factor is the author's evaluation of the relationship, or lack thereof, between the 
exposure of the organism to a particular dose of the test substance and the incidence and 
severity of all abnormalities occurring at the specified dose levels. A No-Observed- 
Adverse-Effect Level (NOAEL), which is the highest dose level at which no observed 
adverse effect is seen, may be included in the author's evaluation. The NOAEL may be 
used to calculate levels of exposure to the test compound for humans and other species in 
various exposure situations. This piece of datum, should be included in the results section. 
If an author's summary does not specifically identify a NOAEL and the results of the 
study clearly indicate a dose level at which no adverse effects are observed, it is important 
to report this value as a NOAEL. 



The fields in subtopic two are similar to the mammalian animal fields, the only difference 

being that they deal specifically with human studies. A total of five associated fields are 
incorporated into this subtopic and they include exposure route ( REP.HMN.ROUTE), dose 
( REP.HMN.DOSE), dosing schedule_( REP.KMN.SCH), reference ( REP.HMN.REF) and 
test conditions and results ( REP.HMN.TEXT). The guidance provided above for the 
mammalian animal fields can be followed for the human fields. However, there is no 
standardized unit for dose; the dose should be recorded as it is reported by the author. 



Other kinds of reproductive and developmental studies which do not fit into subtopics 1 or 
2 should be entered into subtopic 3, Other Animal Studies. "Other animal studies" 
includes in vitro studies which are designed to examine the effects of a test compound on 
developing cells, tissues, organs, or organisms. They may also study the developmental 
processes of an embryo or fetus by transplanting or explanting it from its normal environ- 
ment. Only those in vivo studies examining effects to terrestrial nonmammalian species 
(e.g., avian) nonaquatic animals should be included here. 'The data should be reported and 
summarized into the five fields in the same manner as discussed in the mammalian animal 
and human reproductive subtopic areas. The associated fields included in this subtopic are 
the^pecies tested ( REP.OTH.SP), exposure route ( REP.O'TH.RO'lJTE), dose 
( REP.0TH.DOSE), dosing schedule ( REP.OTH.SCH)i, reference # ( REP.O'TH.RE'F)' and 
text ( REP.O'TH.TEXT). As with human studies, the dose should be recorded as reported 
by the author. 



Subtopic 4 contains two fields, REF.PL-TRANS.POS and REP.PL.TRANS.NEG, for the 
citing of a studies reporting the occurrence or lack of placental transfer of the test 
compound- These fields should contain only the reference number with an R- prefix from 
appropriate studies. 
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The NOAEL, which was also reported in the text of the previous subtopic areas, is 
reported in subtopic 5 in tabular, searchable format. The three fields include the species 
tested ( REP.NO'AEL.SP), the NOAEL in ( REP.NO.AEL) and the reference ( 
REP.NO,AEL.REF^i. No^ other details are to be reported here. If the NOAEL Is from a 
mammalian animal study, it should be recorded in mg/kg/d. 



Subtopic 6 contains a summarization of this topic area, as discussed in Part ILC of this 
manual, recorded in fieJd REP.TER.SUM. The date of the most recent revision to this 
summary is recorded in field REP TER. DATE. 
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TO'PIC AREA #14: OTHER AD^VERSE EFTECTS 

Tliis topic area was created for those studies which do not seeni to fit into the other 
specific topic areas. Subtopic 1 contains the fields OTH.ADV.TEXT and OTH.ADV.REF 
for recording "other adverse effects" data and the reference number, respectively. Types of 
studies summarized in OTH..ADV.TEXT include those that investigate a compound's ability 
to affect aesthetic properties by imparting undesirable taste, odor, or color to water or fish. 
(The final odor and/or taste threshold values are also reported in the Topic Area #1 fields 
ODOR. WATER and TASTE.THR). Studies investigating foami,ng properties, are also 
included here. In vitro cytotoxicity studies which utilize cultures of liver cells, brain cells, 
or standard cell line cultures such as HeLa cells and bacterial toxicity studies, would be 
reported in this field, but are not routinely collected. 

This field is in a narrative format, and the data recorded do not require a separate test 
conditions and results section. The data entered should include a brief description of the 
methodology, dose levels, and the resulting effects. Extensive detail is not included. 

The information in this topic area is summarized, as discussed in Part II.C of this manual, 

and recorded in field OTH.AD'V.SUM. The date of the most recent revision to this 
summary is recorded in field OTH.ADV.DATE. 
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TOPIC .AREA #15: PHAEMACOKINETI,'CS 

Topic Area #15, Pharmacokinetics, contaln,s informatioo on the uptake,, distribution,, 
biotransfoTmatioE, a,nd elimination of a compound by terrestrial organism,s. Studies 

containing this type of inform,atioo are generally, but not exclusively,, in vivo studies. 

Following are the fields in this Topic .Area: 

Subtopic Dictionary Name Description 

l,Pha,rmacokiEetics P'HARM.TEXT Pharmacokinetics/Metabolism studies 

PHARM,REF Reference 
PHARM.SUM Topic area summary 
PHARM.DATC Summary date 

As a general guideline, information pertaining to actions performed by an organism or 
system upon a chemical should be included in the PHARM.TEXT textual field; while 
information related to the effects of a chemical upon a biological system is included in the 
specific pertinent fields in other topic areas. A study describing the ability of liver 
microsomes to biotransform a chemical in vitro would be appropriate in this field, but 
information involving alterations in metabolism produced by exposure to a chemical in 
vitro (or in vivo) would not be appropriate. 

Many reports include information about the production of toxic metabolites via biotrans- 
formation of the original compound. This information belongs in PHARM.TEXT but if 
additional toxicity data on the metabolites are available, they should be placed in the 
appropriate toxicity fields. 

Prior experience with the collection of this type of data has demonstrated that it is a very 
difficult and time-consuming endeavor. For many studies, evaluation and summarization of 
the data require specific training or experience in the field of pharmacokinetics. In the 
recent past, these factors necessitated that pharmacokinetics data not be routinely collected. 
However, it is recognized that this information can be very relevant in the subsequent 
assessments for the chemical. It is currently felt that a compromise is necessary. 
Therefore, when a chemical evaluation is being done and pharmacokinetics studies are 
found, their availability will be recorded in CESARS if those data appear to be significant. 
Without fully reviewing, evaluating, or summarizing the data, a very brief (one or two 
sentences) entry should be recorded in the textual field PHARM.TEXT,, with the reference 
number recorded in the reference field PHARM.REF. The brief narrative statement can 
generally be derived from the study title or abstract. The result of this routine will be a 
topic area containing a list of studies on the pharmacokinetics of the chemical, with a brief 
description of each. Secondary as well as primary references should be collected. 
Examples are: 

Absorption of 'Chemical-X from the ,gut of orally-dosed rats was studied. Abso^rption was 

rapid and complete. i(R-125) 

This review contains a discussion of the in vivo m,etabolism of 'Chemical-X to reactive 

metabolites. Major metabolites are Y and Z with Y predom,inant at low doses. (R-126) 
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For this topic area, this is the data collection routine that normally will be followed. The 
topic area summary fields should be left blank in this situation. 

After completion of the chemical evaluation, the need may arise for detailed data on 
pharmacokinetics. The citations in this topic area will then serve as a useful list of 
available studies. If those studies are then reviewed, they should be summarized by the 
reviewer and entered in field PHARM.TEXT as replacements for the initial brief descrip- 
tions. These entries should contain information such as uptake and clearance rate, 
experimental conditions, biotransformation location, tissue half-life, major metabolites and 
route of excretion, when available. The information found in a paper's summary or 
abstract may be sufficient for the purposes of this field. 

If most of the brief entries in this topic area are subsequently reviewed more thoroughly, 
the topic area summary should then be performed. PHARM.SUM is the textual field for 
the topic area summary, as discussed in Part ILC of this manual. The date of the most 
recent revision to this summary is recorded in field PHARM.DATE. 
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TOPIC AREA #16: BIOACCUMULATION/BIOCONCENTRATION 

Suptopic 1 contains informatioo about the bio-uptake (conceDtration an;d accumulation) of 
chemicals by freshwater or marine organisms. Data on fish and bivalve moUuscS' may be 
considered the most rele¥ant and sigoificant. However, such data involving other aquatic 
organisms should also be collected here. This subtopic contains both a tabular section and 
a textual section. The tabular section contains 8 associated fields arranged as columns: 
species name (common and scientific), reported bioconcentration factor '(B^CF|, type of test,, 
duration of test (in days), tissue type, percent lipid content, exposure concentration (mg/1), 
and reference number of the study denoted with an R-prefix in parentheses. The textual 
section contains pertinent information about test conditions and test results. The dictionary 
names for these fields are presented below: 

DKJnO'NARY NAME DESCRIPTION 

B.CF.SP Species tested 

BCF. VALUE BCF value reported 

BCF.TEST Test type 

BCF.DUR Test duration (days) 

BCF.TIS Tissue type examined 

BCF.FAT Percent lipid content of tissue examined 

BCF.EXP Exposure cone, (mg/1) 

BCF.REF Reference 

BCF.TBXT Test conditions and results 

B'CF.SUM Topic area summary 

BCF..DATE Summary date 

'The textual section includes Test Conditions such as water chemistries (dissolved oxygen, 
temperature, pH, alkalinity, and hardness), life stage of the test organism, weight of the 
organism (fish), and the duration of the depuration and uptake phases of the study. The 
types of studies in this subtopic include both laboratory tests (flow-through and static) and 
environmental monitoring data when the concentrations in the water are measured. BCFs 
are reported on the basis of total body weight, organ weight, or percent lipid content of the 
organisms. 

The standard format used in BCF.SP is to list the common species name followed by the 
scientific name in parentheses. The abbreviations listed in Appendix D4 are used to hst 
the appropriate type of test (field BCF.TEST) and tissue type (field BCF.TIS). Some 
commonly used abbreviations which are used in the textual section are also found in 

Appendix D4. 

'The information in this topic area is collectively summarized, as discussed in Part n.C of 
this manual, and recorded in field BCF.SUM. The date of most recent revision to this 
summary is recorded in field BCF.DATE. 
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TOPIC AREA #17: Transport Processes 

This topic area cootains information from studies investigating chemical behavior in regards 
to transport among environmental media. Subtopic 1 cootains text fields for the reporting 

of sorption studies and volatilization studies: 

Dictionary Name Description 

TPO'RT.SORPTION.TEXT Sorption studies, narrative 

TPORT.SORPTroN.REF Reference 

TPORT.VOL.TEXT Volatilization studies, narrative 

TPORT.VOL.REF Reference 

TPORT.SUM Topic area sum,m,ary 

TPROT.DATE. Sum,m,ary date 

TPORT. SORPTION. TEXT is a text field for information pertaining to sorption (adsorption, 
absorption) of chemiicals to particulate matter (suspended in water or air), soil, sediment or 
biota. Laboratory derived Langmuir and Freundlich isotherm data, equilibrium distribution/ 
partition coefficients, and adsorption/sorption rates are examples of information found in 
this field. Some of the key elements of studies, which should be recorded when available, 
include the experimental conditions, medium, organic content, and rate constant. Following 
the narrative study description, the reference number is given with an R-prefix in parenthe- 
ses in field TPORT.SORPTION.RER 

Also contained in subtopic 1 are volatilization studies. TPORT. VOL:"TEXT is a text field 
for recording data on the physicochemical process of chemical transfer from water or soil 
solutions or from solid surfaces to the atmosphere. Experiments which refer to vapori- 
zation losses as "co-distillation with water" will also be recorded in this field. Volatiliza- 
tion rate constants, half-lives in water or soil, and effects of temperature, pH and wind 
velocities on volatilization rates are examples of information included in this field. Some 
of the key elements of studies, which should be recorded when available, include the 
experimental conditions, medium, rate constant, mass transfer coefficients (gas/liquid), 
Henry's Constant, and diffusion coefficient (water/air). Following the narrative study 
description, the reference number is given with an R-prefix in parentheses in field 
TPORT.VOL.REF. 

The topic area summary, as discussed in Part II.C of this document, appears in field 

TPORT.SUM. The date of the most recent revision to this summary Is recorded in field 
TPORT.DATE.. 
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TOPIC AREA #18: ENVIRONMENTAL FATE PROCESSES; GENERAL B 

This Topic Area contains information on microcosm studies and field studies, and also any 

other environmental fate processes which do not have distinct CESARS fields for data I 

collection. This Topic Area consists of a single subtopic, which is outlined below: ™ 

Subtopic Dictionary Name Description flj 

1. General.fate. FATE.MICROC.TEXT Microcosm studies, narrative 

processes FATE.MICROCREF Reference ■ 

FATE.FIELD,TEXT Field studies, narrative I 
FATE.FIELD.REF Reference 

FATE-OTHER.TEXT Other processes, narrative M 

FATE.OTHER.REF Reference I 



I 
I 

m 

I 
I 

FATE, FIELD .TEXT is a text field for data on studies where a test compound is inten- 
tionally released into the environment and the concentration of the chemical is measured ^ 
for a period of time to determine the environmental behavior of the chemical. Distribution I 
patterns, routes and rates of loss from the study area, and major degradation products are • 
examples of information reported in this field. Some key elements to be included, when 
available, are the experimental conditions, system description, and the transport and B 
transformation processes studied. Following the narrative discussion, the reference number " 
is given with an R-prefix in parentheses in field FATE.FIELD.REF. 



Subtopic Dictionary Name Description 

FATE.SUM Topic area summary 

FATE. DATE Summary date 

FATE.MICROC.TEXT is a text field for the recording of data from microcosm studies. 
Microcosm studies include studies using microcosms or model ecosystems that are designed 
to predict the probable fate of the chemical in the natural environment. The distribution of 
the chemical and major metabolites in each compartment of the model system are reported. 
Some key elements to be included, when available, are the experimental conditions, system 
description, and the transport and transformation processes studied. Following the narrative 
discussion, the reference number is given with an R-prefix in parentheses in field 
FATE.MlCROC.REF. 



FATE.OTHER.TEXT is a text field for studies on environmental fate processes which do 

not have distinct CESARS fields for data collection, yet could be of significant environ- 
mental consequence to the fate of the compound. 

For any environmental fate data which appears significant yet does not seem to belong in 
the fields described in this document, Appendix C2 should be examined. Appendix C2, the 
complete CESARS database directory, includes several environmental fate fields not 
included in Appendix CI (which includes only those data fields described in this document 
and routinely collected for a Chemical Evaluation). For example, photolysis data is not 
routinely collected, yet it may be significant for some chemicals. A review of Appendix 
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C2 shows that fields for the collection of photolysis data do ejcist in CESARS under Topic 
Area #19. Therefore, those photolysis-specific fields should be used for the recording of 
such data. On the other hand, hydration is a process for which studies would be recorded 
in FATE.OTHER.TEXT, since there are no specific CESARS fields for the collection of 
hydration data. Following the narrative discussion in this textual field, the reference 
number, denoted with an R-prefix in parentheses, is entered in field FATE.OTHER.REF. 

The last two fields in subtopic 1 are for the topic area summary. FATE.SUM is a textual 
field for the summarization of data in this topic area, as discussed in Part II.C of this 
manual. He most recent revision to this summary is recorded in field FATEDATE. 
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TOPIC- ARl-\ n-h rKANSF()RMATfUN PROCESSES' 

This topic area contains informatHsn on transfornbiiioii processes. Specific transformation 
processej; include biodegradation, hydrolysis, reduction/oxidation, photolysis, and photooxi- 
dation. However, only data for the first two of these processes are currently routinely 
collected for CESARS when encountered in the literature. Therefore, this topic area 
consists of the following routinely-collected fields: 



Subtopic 

1 .Transformation. 



Dictionary Name 

'TFORM.BIODEG.TEXT^ 

TFORM.BiODEG.REF 

TFORM.fTr^DROL.TEXT 

TFORM.HYDROL.REF 

TFORM.SUM 

TFORM.DATE 



Description 

Blodegradation studies; 

narrative processes 

Reference 

Hydrolysis studies; nanative 

Reference 

Topic area summary 

Summary date 



TFORM.BIODEG.'TEXT is a text field for studies on the degradation of chemicals by 
microorganisms. Both qualitative and quantitative data from studies such as river die-away, 
shake culture, activated sludge, trickling filter, anaerobic tests, etc., are included in this 
field. Experimental conditions are reported when available, including medium composition, 
oxygen requirements, temperature, pH, light, etc. Rate constants, half-lives, initial and final 
concentrations, and degradation products are reported when available. Following the 
narrative discussion in this textual field, the reference number, denoted with an R-prefix in 
parentheses, is placed in field TFORM.BIODEG.REF. 

TF0RM:HYD'R0L,TEXT is a text field for studies on the hydrolysis of compounds, as 
conducted in the environment and the laboratory. Hydrolysis is a chemical transformation 
process in which water reacts with another substance by cleaving chemical bond(s) to form 
two or more substances. This process does not include other possible reactions between 
chemicals and water such as acid/base reactions. Experimental conditions, hydrolysis rates, 
half-lives and hydrolysis products are examples of information included in this field. Also 
included in this field are pH dependent elimination reactions resulting in the formation of 
unsaturated chemical bonds. Excluded from this field are biologically mediated hydrolysis 
(biodegradation) and photochemically-induced hydrolysis (photolysis). Following the 
narrative discussion in this textual field the reference number, denoted with an R-prefix in 
parentheses, is given in field TFORM.HYD'ROL.REF. 

The information in this topic area is summarized, as discussed in Part II.C of this manual, 

in field TFORM.SUM. ITie date of the m,ost recent revision to this summary is recorded 
in field TFORM.DATE. 



APPENDIX 6-5 '" pg. 74 



Guideiines for Detailed Dosskrs 



TOPIC .AREA #21: REFERENCES AND CAS VOLUMES SEAR,affiD 

This topic area contains tlie following subtopics and fields, for the recording of the 
references cited and the Chemical Abstracts volumes searched for the chemical evahiation: 

Subtopic Dictionary Name Description 

l.References REF.TEXT References cited in the C.E. 

2.Lit.search ■REF.CAS.BEGIN Chemical Abstracts volumes 

searched; beginning 
REF.CAS.END Oiemical Abstracts volumes 

searched; ending 

REF.TEXT is a text field containing all the references cited in the chemical evaluation. 
The reference citation is preceded by an R- prefix and the assigned reference number (eg., 
R-17). The reference list should be in sequential numerical order according to the 
reference numbers. The references follow a standard format according to the type of 
publication: 

1) For books with one author: 

Sax, N.I. 1984. Dangerous Properties of Industrial Materials. 6th Edition. Van 
Nostrand Reinbold Co., N.Y., NY. 

2) For books with two or three authors or editors: 

McEwen, F.L, and F. R. Stephenson. 1979. The Use and Significance of Pesticides in 

the Environment. John Wiley and Sons, N.Y., NY. 

Lewis, R. J., D. V. Sweet and A. M. Harding. 1984. Registry of Toxic Effects of 
Chemical Substances. Dept. of Health and Human Serv., National Inst, for Occupa- 
tional Safety and Health. PB83-107-4. 

3) For books with more than 3 authors or editors: 

Windholz, M., et al., (Ed). 1976. The Merck Index. 9th Edition. Merck and Co.,, Inc., 
Rahway, NJ. 

4) For journal articles: 

(Abbreviations of journal titles as cited in Chemical Abstracts may be used). 

Gage, J.C. 1970. The subacute inhalation toxicity of 109 chemicals. British J. 

Industrial Med. 27:1=18. 

Liu, D, and K. 'Thomson. 1983. Toxicity assessment of chlorobenzenes using bacteria.. 
Bull. Env. Contam. Toxicol. 31:105-111. 

5) For abstracts of journal articles as cited in Chemical Abstracts: 
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Yamamato, H.^ et al. 1982. Chronic toxicity and carcinogencity test of 1,2,4-trichloro- 
benzene on mice by dermal painting. Nara Igaku Zasshi. 33:132-145. (Japan). From 
CAS:97:210121u. 

6) For journal articles cited in secondary references: 
format: citation of original journal article. "As cited in:" 

citation of secondary reference. 

example: Lovelock, J.E., et aL 1974. Halogenated hydrocarbons in and over the 
Atlantic. Nature. 247:194. As cited in: U.S. EPA. 1980. Ambient Water 

Quality Criteria for Carbon Tetrochloride. Office of Water Regulations and 
Standards, Criteria and Standards Division^ Washington, D.C. EPA 440/5- 
80-026. 

7) For government documents with a specific author listed; 

Kemp, H.. T., et al. 1973. Water Quality Criteria Data Book. Effects of Chemicals on 
Aquatic Life. Volume 5. U.S. E'PA, Office of Research and Development, 

Washington, D.C. 

Robbins, John A. 1980. Sediments of Southern Lake Huron: Elemental Composition 
and Accumulation Rates. U.S. EPA, Office of Research and Development, Duluth, 
MN. EPA-600/3-80=080. 

8) For government documents with an office listed as an author: 

U.S. EPA. 1980. Proceedings of the Seminar on Biological Monitoring and its Use in 
the NPDES Permit Program, Office of Research and Development, Center for 
Environmental Research Information, Cincinnati, OH. EPA-600/9-80-026. 

9) For citations from the Code of Federal Regulations (CFR): 

format: Volume Number CFR Part Number. Section(s). Revised as of 
Date. 

example: 49 CFR 107.001=002. Revised as of November 1, 1984. 



REF.CAS.BEGIN and REF.CAS.E.ND are fields which specify 

which volumes of the Chemical Abstracts are searched when the chemical evaluation is 
conducted. These fields are numerically searchable for updating purposes. Most records 
are researched beginning with Volume 56 (1967) of the Chemical Abstracts Service. A 
two decimal place real number is used to indicate the issue. For example, if volume 56 
through volume 95 issue 6 are utilized, 56 and 95.06 are entered into the fields for the 
beginning and ending of the search, respectively. 
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APPENDIX, B 



On-Line Data Bases Searched 



S'TN IntematioDal File 'Coverage PcriO'd of File 



Registry File 
CAFile 

QSAR System File 



1967-preseiit 
1967-present 



PROPERTIES, (estimation) No time frame 
AQUME 1972-1981 

ECOTOX (estimation) No time frame 

Syracuse Research 'Corporatioii Env. Fate File 

DATALOG 

(bibliographic file) - to present 

CHEMFATE (data value) =- to 1985 

BIOLOG (bibliographic ifile)— to present 

CASLIST (file contaios CAS registry 

no., chemical formula, 

and preferred chem.name) 
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APPE'MDIX D 
Abbreviations Used in CTSARS 
D'l. Abbreviations found in the fields for terrestrial sped^es 
Abbreviation Complete Form 



brd 

bwd 

chd 

ckn 

ctl 

dck 

frg 

gpg 

grb 

ham 

hmn 

inf 

mam 

mky 

mus 

ng 

Pgn 
qal 

rbt 

Sql 

tod 

trk 

wmn 



Bird (domestic or lab) 

wild bird species 

child 

chicken 

cattle 

duck 

frog 

goinea pig 

gerbil 

hamster 

human 

infant 

mammal (species unspecified) 

monkey 

mouse 

not given 

pigeon 

quail 

rabbit 

squirrel 

toad 

turkey 

woman 
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D2. Abbreviations found in the terrestrial fields for dosing route 
Abbreviatioii Complete Form 



M 

iat 

ice 

icu 

idr 

idu 

ihl 

imm 

imp 

ims 

inj 

ipc 

ipl 

ipr 

irn 

isp 

itr 

ivs 

ivn 

mul 

m 

ocu 
orl 

rec 
scu 
skn 



intraaural 

intraarterial 

intracerebral 

intracervical 

intradermal 

intraduodenal 

inhalation 

immersion 

implant 

intramuscular 

injection (tissue unspecified) 

intraplacental 

intrapleural 

intraperitoneal 

intra renal 

intraspiEal 

intratracheal 

intravasinal 

intravenous 

multiple route 

not given 

ocular 

oral 

fgctal 

subcutaneous 

skin 
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D3, Abbreviations fo'imd in Topic Area #2: Regulations 



Abbreviation 

AAA 
ACGIH 

CAA 
CC 

CERCLA 

CFR 

CWA 

DOT 

EPA 

FFDA 

FFDCA 

FIFRA 

FSA 

FWPCA 

FR, 

HMTA 

NIOSH 

OSHA 
PEL 
PHSA 
RCRA 

STEL 

'TLV 

TWA 



Complete Form 

Agricultural Adjustment Act 

American Conference of Governmental 

Industrial Hygienists 

Clean Air Act 

Cxi ling Concentration 

C^imprehensive Environmental Response, 

Compensation and Liability Acr 

CxmJlc of Federal Regulations 

Clean Water Act 

U.S, Department of Transportation 

U.S. Environmental Protection Agency 

Federal Food and Drug Administration 

Federal Food, Drug and Cx)smetic Act 

Federal Insecticide. Fungicide, and 

Rodenticide Act 

Federal Seed Act 

Federal Water Pollution Control Act 

Federal Register 

Hazardous Materials Transportation Act 

National Institute for Occupational 

Safety and Health 

Occupational Safety and Health Administration 

Permissible Exposure Limit 

Public Heaiih Service Act 

Resource Conservation and Recovery Act 

Short Term Exposure Limit 

Threshold Limit Value 

Time Weighted Average 



I 
I 

I 
I 

I 



I 
I 

I 
I 
I 
I 
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I 



D4. Abbre\ 


iations found in Topic 


Area #16: Bioaccumulation/ 


Bioconceiitration 




Field 


Abbreviation 


Complete Form 


BCF.TEXT 


HLD 


field type 


(test type) 


Fl" 


flow through 




IF' 


intemiittant flow 




MON 


monitoring data 




REN 


renewal 




ST 


static 


BCF.TIS 


BRN 


brain 


(tissue type 


EVC 


eviserated carcass 


examined) 


HL 


fillet or muscle 




LIV 


liver 




ORG 


unidentified organ 




STO 


stomach 




VIS 


visera or offal 




WB 


whole body 




OTH 


other 


BCF.TEXT 


BAF 


bioaccumulation factor 


(test condi- 


BCF 


bioconcentrati on factor 


tions and 


EM 


ecological magnification factor 


results) 


SS 


steady state 




U-D 


uptake and depuration 
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B-T"^" 



I 



D5. Complete List of Abbreviations used in CES^ARS 
Abbreviation Complete Form 



AAA 

ACGIH 

BAF 

BCF 

bfd 

BRN 

bwd 

C 

CAS 

cc 

C.C.C. 
CERCLA 

'OFR 

chd 

C.L 

ckn 

C.L. 

CNS 

co.c, 

ctl 
cu m 

CVS 

CWA 

dck 

D.O. 

DOT 

ED 

EL 

ELS 

EM 

EPA 

EVC 

F. 

EFDA 

FFDCA 

FIFRA 

FIL 



Agri cultural Adjustment Act 

American Conference of Governraental Industrial 

Hygienists 

bioaccumulation factor 

bioconcentralion factor 

bird (domestic or lab) 

brain 

wild bird species 

centigrade 

Clean Air Act 

Chemical Abstract Service 

closed cup 

ceiling concentration 

cubic centimeters 

Cleveland closed cup 

C.omprehensive Environmental RespoEsej 

Compensation and Liability Act 

Cx)de of Federal Rcguiadons 

child 

coiilidence interval 

chicken 

confidence limits 

central nervoos system 

Cleveland open cup 

cattle 

cubic meter 

cardiovascular system 

Clean Water Act 

duck 

dissolved oxygen 

U.S. Department of Transportation 

effective dose 

embryo -larval stage 

early life stage 

ecological magnification factor 

U\S. Environmental Protection Agency 

eviscerated carcass 

Fahrenheit 

Federal Food and Drug Administration 

Federal Food Drug and Cosmetic Act 

Federal Insecticide Fungicide and Rodenticide 

Act 

Fillet or Muscle 



I 
I 

I 
I 
I 
I 

I 

I 



I 
I 
I 
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"FLD 

frg 

FSA 
FT 

Abbreviation 

FWPCA 

.IK 
ffb 

ham 

hmn 

HMTA 

hf 

te 

ial 

lARC 

iat 

ice 

icu 

idr 

idu 

IF 

ibi 

imm 

imp 

ims 

inf 

inj 

ipc 

ipl 

ipr 

im 

isp 

itr 

ivs 

ivn 

kg 

1 

LC 

LC50 

LD50 



LDlo 



ield study 

Federal Register 

frog 

Federal Seed Act 

flow-through 

Complete Form 

Federal Water Pollutioii Control Act 

gestation day 

guinea pig 

gerbil 

hamster 

human 

Hazardous Materials Transportation Act 

hour 

hours 

intraaural 

biternational Agency for Research in Cancer 

intraarterial 

intracerebral 

intracervical 

intradermal 

intraduodenal 

intermittant flow 

inhalation 

immersion 

implant 

intramuscular 

infant 

injection (tissue unspecified) 

intraplacental 

intrapleural 

intraperitoneal 

intrarenal 

intraspinal 

intratracheal 

intravasinal 

intravenous 

kilogram 

liter 

life cycle 

The statistically determined concentration required to kill 

50% of organisms tested following a single exposure. 

The statistically determined dose required to kill 50% of 

organisms tested following the administration of a single 

dose of compound. 

lowest published lethal dose 
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leu 

LIV 

lug 

lym 

M 

m 

mam 

mg 

min 

mkg 



lowest published lethal concentratioo 

leukocyte 

liver 

lung 

lymphocyte 

Molar 

minute 

mammal (species unspedfied) 

milligram 

minute 

monkey 



Abbreviation 

ml 
mar 
mo 
mol 

MON 

mos 

msl 

mul 

mus 

ng 

NG 

NIOSH 

nmol 
NOAEL 

NOEL 

N.O'.S. 

ii.s.i. 

O.C 

ocu 

on. 

ORG 
orl 

OSHA 

ovr 

pc 

PEL 

Pg 
pgn 

PHSA 

PLC 

pmol 

PNS 



Complete Form 

milliliter 

mammary gland 

month 

mole 

monitoring data 

months 

muscle 

multiple routes 

mouse 

nanogram 

not given 

National Institute for Occupational Safety and 

Health 

nanomole 

No Observed Adverse Effect Level 

No Observed Effect Level 

not otherwise specified ^ot isomer specific) 

no specific isomer 

open cup 

ocular 

offal 

unidentified organ 

oral 

Occupational Safety and Health Administration 

ovary 

peak concentration 

Fermissable Exposure Limit 

picogram 

pigeon 

Public Health Service Act 

partial life cycle 

picomole 

peripheral nervous system 
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ppb 

pph 

ppm 

ppt 

ppth 

qal 

RBC 

rbt 

RCRA 

rec 

REN 

SCE 

scu 

S.D. 

sec 

skn 

sql 

SS 

Abbreviation 

ST 

STIiL 

STO 

tc 

td 

tes 

TLV 

tod 

trk 

TWA 

U-D 

ug 

umol 

VIS 

WB. 

WBC 

wk 

wmn 

% 



parts per billion 

parts per hundred (percent) 

parts per million 

parts per trillion 

parts per thousand 

quail 

red blood cell 

rabbit 

Resource Conservation and Recovery Act 

rectal 

renewal 

sister chromatid exchange 

subcutaneous 

standard deviation 

second 

skin 

squirrel 

steady state 

Complete Form 

static test 

Short Term Exposure Limit 

stomach 

toxic concentration 

toxic dose 

testicle 

Threshold Limit Value 

toad 

turkey 

Time Weighted Average 

uptake and depuration 

microgram 

micromole 

viscera or offal 

whole body 

white blood cell 

week 

woman 

percent 
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APPENDIX €-6 

REGULATOEY STRATEGIES: 
THE DECISION PROCESS 



I 



REGULATORY STRATEGIES: THE DECISION PROCESS 



INTRODUCTION 

While designing the Clean Air Program, the Ministry re-examined the standard-setting 
process that has been in use, for more than a decade. Until recently, the regulation of 
stationary sources was based primarily on the source -specific design modelling for 
contaminant air concentrations at the point-of-impingement (POI). Some aspects of 
approval, abatement and enforcement were also based on these same POI design standards 
or on ambient air quality criteria. As the scientific understanding of complex airsheds has 
improved, the limitations of this regulatory approach have occasionally restricted our ability 
to aggressively regulate emissions to the air. In the past, while the Ministry has pursued 
every measure to limit emissions to the air, occasionally point-of impingement standards 
have been incorrectly interpreted, by the private-sector, as a licence to pollute. 

Accordingly, there exists a need for chemical-specific regulatory strategies to move from 
source-specific, point-of-impingement air quality standards toward an approach more 
consistent with the program goals of: virtual elimination of toxic emissions and 
responsible stewardship for all emissions. 

To adequately provide comprehensive chemical-specific regulatory strategies, it was 
concluded that the Ministry must be able to consider a wide variety of issues in order to 
protect the people of Ontario. Emissions to air may adversely affect our water or soil 
quality, or our plants, animals and food-chain. Multiple stationary sources may produce 
higher concentrations of a contaminant, in some geographic areas, through addition of each 
source's contribution. Relatively large total volumes of emissions from small sources 
throughout Ontario, long-range, trans-boundary transport of contaminants and smaller 
emissions of very persistent materials, may all lead to high background levels of chemicals 
in our environment. Airsheds that are highly loaded with contaminants may require 
additional regulation because of additive or synergistic effects. Alternately, some chemicals 
exhibit no known safe levels and so may require an analysis of the risk presented to the 
community; in this case, the substitution of other chemicals may provide a safer alternative. 
Mobile or very small sources may, in certain cases, inordinately add to airshed loadings. 
In such cases, multi -facetted strategies may be necessary, integrating and coordinating 
different Ontario regulations. Regulatory strategies will seek to minimize the risk presented 
by emissions to the air. 

In summary, the previous approach, of applying POI design standards, can no longer 
adequately address the demands currently placed on our environment. Therefore, a new 
approach will be adopted to permit the development of comprehensive regulatory strategies, 
governing emissions to air. 
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THE NEW REGULATORY APPROACH 

The Clean Air Program, has aim,ed fot a dual approach to regulatiofl through the 
inco^rporatioo of protection on two planes or 'lines of defence'. 'The first plane is to be 
achieved through the application of control technology appropriate for the environmental 
Level -of-Concern classification, previously described. This regulatory action will provide a 
baseline consistent with the principles of virtual elimination and responsible stewardship. 

As a second 'line of defence', the Clean Air Program incorporates many state of the art 
concepts to provide a comprehensive approach to assure the achievement and preservation 
of community air quality. In som,e cases, community air quality can be assured with 
qualitative (safe vs not-safe) analysis of anticipated emissions and ground-level 
concentrations (GLCs). Compliance can be tracked through performance conditions 
imposed on a C of A. For example, in circumstances such as might exist with a single 
provincial source of emission, this process can assure the protection of community air, 
without the need for the more costly development of province-wide, community air quality 
standards (AQS). In more complex cases, an AQS will need to be developed and 
administered for all points, within Ontario. In the most complex cases, the Ministry 
recognizes that only an integrated regulatory strategy for community air quality will be 
effective in assuring the air quality of our communities. 



BEVELOPMENT OF AIR, QUALITY STRATEGIES 

Regulatory strategy development is resource intensive, tim,e consuming and costly. 
Accordingly, a mechanism has been developed to permit prioritized decision-making with 
maximal Ministry resources directed preferentially to high priority issues, while maintaining 
the protection of our environment, on all issues. The process flow can be seen in the 
figure Chemical-Specific Regulatory Strategies and Air Quality Standards (AQSs). 

The process includes three phases of consideration: priority assessment with some 
information collection, two levels of more detailed information collection (in-house 
collection as well as information collection by expert committees, if these are struck) and 
option analysis. 



Priority Assessment: 

'The resources available to the Ministry for development of very detailed comm,unity air 
quality strategies are lim,ited,. Accordingly, an assessment of probable impact for a specific 
chemical will be used to direct strategy development into one of the following three 
priority streams. Tier 1 would consist of a qualitative, site-specific GLC assessment. Tier 

2 would involve province-wide ,AQ'S and/or simple regulatory strategy development. Tier 3 
would consist of a complex, integrated strategy development. Priority assessment may be 
based on the anticipated extent of impact (risk to the population) or the complexity of any 
expected environment - contaminant interaction. The assessment will suggest whether a 
province-wide strategy or a site specific analysis will be sufficient to protect the 
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community. It will Eormally be possible to determine priority (high, medium or low 
potential impact), for most chemicals, through the examination of relevant databases and 

the application of ''expert' judgement. Adequate, CESARS dossiers, provide a reasonable 
starting point for the priority setting exercise. 

High priority contaminants will go on to be assessed and strategies developed as a first 
priority. Those contaminants with an intermediate potential for impact will be considered 
for strategy development as soon as resources permit. If there is an indication that a delay 
may be encountered in the development of a general regulatory strategy, then the safety of 
any expected contaminant release and the resultant ground-level concentration (GLC) will 
be assessed for safety qualitatively, as an interim measure. For these compounds, Ministry 
resources will be applied to the development of an AQS as soon as possible. Low priority 
contaminants will have community air protected solely through a qualitative, site-specific 
assessment of the expected GLC. For those contaminants where the assessment of a GLC 
is required, the information from the CESARS dossier and other databases can be 
combined with details from other, recognized jurisdictions to make judgements of 
environmental safety of the expected GLC. Conditions can be applied to the granting of 
Certificates of Approval to ensure ongoing compliance with such judgements. 

Detailed Information Collection and Regulatory Optioii Analysis: 

For chemicals requiring the development of community air quality standards and more 
complex regulatory strategies, Ministry environmental experts will often be able to collect 
sufficient information to suggest the regulatory options available; the same information will 

be adequate for the Ministry to propose an appropriate strategy to ensure community air 
quality. Usually, this will consist solely of an AQS. 

Where community air quality standards are to be developed, criteria for diverse 
environmental adverse effects will again be developed in detail. The end-points may 
include adverse effects on: health, vegetation, soil, aquatic biota and materials. 
Sufficient additional information will be collected on environmental parameters to propose 
an interim AQS and a basic strategy for the control of environmental emissions to air. Tliis 
information may include a consideration of the existing ambient background concentration 
of the contaminant, the impact of emissions to the air on other media and in some cases 
include risk balancing. Where available, multi-media criteria will be included in regulatory 
option analysis. Reduction of exposure from other media could be identified via this 
process. If unavailable, interim measures will be taken. 

For some chemicals, it will be more difficult to develop community air strategies, than to 
purely generate an AQS. These chemicals may be prominent in the environment, or have 
many diverse sources, or very complicated toxicology. They may express extensive 
interaction with other chemicals or produce complex indirect effects. In these cases, a 
more resource intensive approach may be required. More detailed information collection 
will likely be required, and may involve a variety of experts from outside of the Ministry. 
Regulatory strategy options will likely be more complex and may indicate the need to 
coordinate activities with other regulatory programs, or may extend to the development of 
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Province-wide, remedial strategies for community air. For these materials, consultative 
committees will be struck, as required, to provide the input necessary to develop the 
regulatory options available to the Ministry. Risk analysis techniques will provide the 
primary basis for the critical assessment of regulatory options and the selection of the most 
efficacious options available to the Ministry. 



Proposed (Interim) Air Quality Standard and/or Regulatory Strategy 

Following the selection of a regulatory strategy designed to ensure community air quality, 
the proposal will immediately be applied as an interim strategy. The interim proposal will 
then be sent to the Ministry's Standards Steering Committee and if appropriate, for review 
by the Minister's Advisory Committee on Environmental Standards (ACES). Both expert 
review as well as stakeholder and public consultation will occur, at ACES. Following 
acceptance by the Minister, the strategy will be adopted as a Ministry policy or be sent to 
the Registrar of Regulations for more formal action. 
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M»PE.NDIX '6-7 

INTERIM ME QUALITY' STANDARDS 



The tables of this appendk represent the current air quality limits which the Ministiy 
uses for abatement purposes. While the regulatory strategies development process 
outlined in Appendix 6-6 is expected to yield improvements over many of these values, it 
is necessary to provide standards which can be used to maintain the ejdsting degree of 
environmental protection in the interim. 

.As an aid to interpretation, all averages are arithm^etic unless otherwise specified, and 
the standards refer to the specific element or compound cited unless specific note is 
made of an ■'equivalent pollutant" (i.e., the phrase "as. pollutant X") to which amounts 
must be normalized. This is done using the following relationship: 

Y = C^ X FW„„, / FW,, 

where: Y = value to be compared to standard 

Qot ^ concentration of actual compound 

FW,q„i^, = formula weight of element or compound standard is ej^ressed 
in terms of 

FWa,ct = formula weight of actual compound 

The term formula weight in this context may mean molemlar weight, atomic weight or 
either of these terms adjusted for the atomic count of the critical element in the "actual" 
compound. For example, 10 ^g/nf of arsenic trioxide (ASjOj,, MW = 197J414 
grams/gram-mole) expressed as arsenic element (As, AW = 74.9216) would translate as: 

Ca, - (10 Mg/m') X (2 X 74,9216) / (197.8414) 

= 7.6 pg/m^ as As 

The atomic weight of arsenic is multiplied by the number of atoms of arsenic in the 
chemical compound in order to come up with the formula weight. Where two 
compounds are involved rather than an element and a compound, similar considerations 
may be invoked. Consider 10 jug/m' of dimethyl disulphide ((CH3),S2, MW = 94.1894 
grams/gram-mole) as a component of total reduced sulphur, expressed as hydrogen 
sulphide (H^S, MW ^ 34,0758). Note that there are two sulphur atoms in dimethyl 
sulphide, and only one in hydrogen sulphide. The equivalence works out to: 

CrfisasHzs = (lOng/m^) X (2 X 34.0758) / (94.1894) 
= 7,2 |ig/m' as H^S 
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Tables 1„ 2 and 5 are geEerally to be used in, .assessing applicatioiis for approval .as well 
as fo'f comparison to actual observations. Tables 3 and 4 are intended for comparison to 
actual measurements. 

In cases where pollutants have standards set for several averaging periods, all are to be 
met. The following legend pertains to the column headed "Additional Notes" and the 
codes presented therein. 

A - This contaminant also has a standard based on an annoal averaging period. 

Consult Table 5 to find the value. 

P - This contaminant also has a standard based on a 24-hour averaging period. Consult 
Table 1 to find the value. 

G - This value is a geometric mean for the relevant averaging period. 

H - This contaminant also has a standard b^ased on a one-hour averaging period.. 
Consult Table 2 to find the value. 

M - This contaminant also has a standard b,ased on a 30'-day averaging period. Consult 
Table 4 to find the value. 

S - Th:is contaminant has differing standards depending upon whether it is the growing 
or non-growing season. The growing season for southern Ontario is defined as 
April 1 to September 30; for the Ministry's Northe.astern ,and Northwestern 
Regions, it is defined as May 1 to September 30. 

Z - There is an additional requirement that, where PCDDs are emitted in mixtures 
with polychlorinated dibenzofurans (PCDFs),„ the following relationships must be 
satisfied: 

(a / 450) + (b / 22,,500) < 1 ; (c / 30) + (d / 1,500) < 1 

where a = PCDD concentration in air for a half-hour averaging time 
b - PCDF concentration in air for a half-hour averaging time 
c = PCDD concentration in air for an annual averaging period 
d - PCDF concentration in air for an annual averaging period 

and all of a, b, c and d are in units of pg/m^ (picograms per mbic metre) 



APPENDIX i-7 - pg. 2 Interim Air Quaiity SiofdMnis 



INimEIM MR QUALITY ST^WMIDS 
TABLE li Pollutants With Standards Using A 24 Hour A¥eragiiig Period 



Contaninant M^anw 



A Acetic acid 
Acetone 
Acetophi'Snone 
Acetylerw 

AcrolefiB 

Acryi-ami* 

Acryloniitrile 

Alkyltoluerie sulpliOfMiifde, n- 

Aluniinun oxide 

Amnonia 

Ainiiorifiiiii chLon'de 
.Aniyi acetate,, iso- 
Amyl acetate, n- 
Amyl acetate, secondary 
Antimony 

Arsenic 
Arsine 

Asbestos 
B Bariun - total water soluble 
ierneri€ 

Benzoth! azote 
Senzoyl chloride 
BenioCa)pyrene 
lerylliuii 

Borax 

Boric icfd 

Boron 

ioron trlbrciwiidfe 

Boron trfchloride 

Soron trifiyoriie 

Broimcll 
Bronfne 
lutanol, iso- 
Bytanol, n.- 
lutanol, tertfary 

lutyl acetate, n- 
iutyi aery I ate 
Butyl stearat© 
C CadDiiiAi 

Calcfium carbide 





24 Hour 




Contaniinant 


Air Qiwlity 




Code or 


Standard 


Add! ti oral 


CAS No. 


( Pi/ii^' :) 


Motes 


64-19-? 


2500 




67-64-1 


4S000 




9S-86-2 


850 


H 


?4-86-2 


56000 




107-02-8 


23.5 




79-06' 1 


15 




107-13-1 


100 

120 




7429-f0-5 


120 




7664-41-7 


3600 




12125-02-9 


120 

53200 
53200 
66500 




?44i-M.-0 


25 




7440-38-2 


0.3 




//'a4-42-1 


5 




1332-21-4 


1 .5 




7440-39-3 


10 




71-43-2 


m Progress 




95-16-9 


70 




98-88-4 


125 




50-32-8 


0.0015 


A 


7440-41-? 


0.01 
33 

33 




7440-42-8 


120 




10294-33-4 


35 




10294-34-5 


35 




7637-07-2 


i 




314-40-9 


10 




/«6-95-6 


20 




78-E3-1 


655 




71-36-3 


rm 


H 


75-65-0 


30300 




1ia-86-4 


248 


H 


141-32-2 


120 




123-91-5 


120 




7440-43-9 


Z 




'75-20-7 


10 
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INimMM MR QUALITY STAND'AEDS - TABLE 1 (continEed) 



Conta.iilnaiiit 



Calcfun cyanide' {as total salt> 

Calclui hydroxlete 

Calcium' oxfde 

Captan 

Carbon black 

Carbon dfsulphfdte 
Carbon tetraehloridt 
Chlorapbefi' 
Chlordane 

chlorine 

Chlorine dioxide 

ChLorodif luorodiethane (Freon 22) 

Chloroform 

Chromium - di-, tri- and hexavaLent f 

Citric acid 



Coal tar pitch voLatiles • soluble fraction 

Cobalt 

Copper 

Cresol (mixed isomers) 

Cyanogen chloride 

Cycle sol 63 
Cyclohexane 
Dalapon sodiLm salt 
Decaborane 
Decene, 1 - 

Detergent enzyme (Subtlllsin) 

Diacetone alcohol 

Diazirion 

Diborarte 

Dibutyl phthatate (DBP) 

Dibutyltin dilaurate 
Dicapryl phthalate 

Dichloro-1,1,2,2,-tetrafluoro ethane, 1,1- 
Di-2-ethylhexyl phthalate CBEHP) 
Diethyl phthalate (DEP) 

Diethylene glycol monobiityl ether 
Diethylene glycol monobutyl ether acetatt 
Diethylene glycol monoethyl ether 
Diethylene glycol monoethyl ether acetate 
Difluorodichlorwnethane CFreon 12) 



114) 





24 Hoyr 




Contaminant 


Air 'Qua'lity 




Code or 


Standard 


Additional 


CAS io. 


c mm^ } 


Notes 


592-01-8 


120 




1305-62-0 


13.5 




eos-ra-8 


10 




131-06-2 


25 




1333-16-4 


10 




75-15-0 


330 




56-23-5 


600 




133-90-4 


120 




57-74-9 


5 




//sa-so-s 


ISO 




10049-04-4 


30 




75-45-6 


350000 




67-66-3 


500 




7440-47-3 


1.5 




77-92-9 


120 


H 


1007=45-1 


1 
0.1 


A 


7440=50-8 


50 




11319'- 77-3 


75 




5:06-'77'-4 


12 
5000 




110-82-7 


100000 




127-20-8 


50 




f 7702-41 -9 


25 




872-05-9 


60000 




1395-21-7 


0.06 




123-42-2 


335 




333-41-5 


3 




19287-45-7 


10 




84-74-2 


50 




77-58-7 


30 




131-15-7 


120 




1320-37-2 


700000 




117-81-7 


10 




M-66-1 


125 




112-34-5 


65 




124-17-4 


SI 




111-90-0 


273 




112-12-5 


1800 




75-71-8 


500000 
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Interim Air Quuliiy Standards 



INTERIM MR QUALITY STANDARDS - TABLE 1 Ccontiniied) 
TABLE Is Polluttiits With Standards Using A 24 Hour Aviragiiig Period 



Cofitttilraint 



24 

C'Ontanirwnt Air auality 

Code or Stindard Additional 

iCAS io. ( pe/m^ > Notes 



PiheKyl phthalate (OiPJ 

01'Tsobutyl ketoifTe 

Of methyl ether 

Dimethyl mtthylphosphonate 

Dlinethyl phthiiilite CDHPJ 

Of methyl -1,3-dlamlno propan«, ripn- 

Diimethylicetiimide, n,n- 
Dioctyl phthalate 
DiO'Xaofi' 
Dfoxolane 

Di phenyl amine 

Diquat dibromide - respirable 

Diquat dibromide - total im ambient air 

Dodecyl benzene sulphonic acid 

Dodfne 

Oroperidol 

Ethyl ether 

Ethyl -3-ethoMy propionate 

Ethylonthraqulnone, 2- 

fthylene 



dichtorfde 

glycol 

ilycol Ibutyl ether CSutyl cellosolve) 

ilycot butyl ether acetate 

ilycol dl nitrate 

ilycol ethyl ether {Cellosolve) 
glycol ethyl ether acetate 
ilycol monohexyt ether 

oxide 

i ami netet raacet i c ac id 



Ethyli 
Ethyl I 

Ethyh 
ithyh 

Ethyli 

ithyli 
Ethyli 
ithyh 
ithyh 
ithyl 



iFentanyl citrate 
Ferric Oixi'de 
Fluorides Cas hF) 
Fluorides (as HF) 
Fluorides (as HF) 

Fluor inert 3M-FC-70 
Formic acid 
Furfyryl alcohol 
Glutaraldehyde 
Haloperidol 



during growing 
totil, during growing season 
total, durlni nonirowinfl 



m-n-3 


Si 


1IM-83-S 


159 i 


115-10-16 


2100 


^6-79-6 


175 


131-11-3 


la 


10f-55-F 


20 




MO 


117-84-0 


50 


123-91-1 


350iO 


646-06-0 


|§, 


122-39-4 


17.5 


S5-00-7 


0.032 


85-00-7 


0.16 


tWA-81-3 


120 


24391-00-3 


w 


548-73-2 


1 


60-29-7 


30000 


763-69-9 


50 


84-51-5 


Ml. 


74-85-1 


ii' 


10-76-2 


400 


107-21-1 


12700 


111-76-2 


2400 


1121-71-2 


32:50 


628-96-6 


3 


11 0-80- 5 


380 


til -15-9 


540 


112-25-4 


2500 


■75'- 21 -8 


5 


60-00-4 


120 


990-73-8 


0.02 


1309-37-1 


25 


7664-39-3 


0.86 S 


7664-39-3 


1.72 S 


7664-39-3 


3.44 S 




120 


64-18-6 


500 


98-00-0 


1000 


111-30-8 


14 i 


52-i6-i 


0.1 
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INTEMM MR QUALITY STANDARDS - TAILE 1 Ccontinued) 
TABLE 1: Pollutants With Stamdaris Using A 24 Hour Averapiig Period 



iCont:ainiiflanit Name 



24 Hour 
Contanfmnt Air Qutlfty 

Code or Standard Addftiional 
CAS io. € pi/ii^ ) Notes 



HeKsch torocyc lopefiitBdi ene 
Hexaiiiathyl dfsilaiane 
Hexamethylene df isoeyanate moricmier 

lexaiitthylem dfiftocyanate trimtr 
Hexsne 

iejcylerw' glycol, 
Hydroien chloride 
Hydrogen cyanide 
Hydrogen p»r©xide 
Iron - metal lie 

Isobyityt acetate 

Isopropyl acetate 

Lead 

L f ndane C Hexach I or ocyc I ohexane } 

Lfthfim - other than hydrides 

Lfthiun hydrides 

iagnesfiLin oxidte 
Ma lath ion 

Maleic anhydride 

iManganese ciMtpounds (as Mn} - including permanganates 

MercaptO' btnzo thlaio disulf*i'dt 

iercury 

Miercury (as HfJ • alkyt c^onpounds 

Hetaldehyde 

Methacrylie aeid 

:M«thane diphenyl dfisocyanate 

Methanol (Methyl alcohol, Wood alcohol) 

Methoxychlor 

Methyl bromide 

Methyl chloride 

Methyl ethyl ketone peroxide 
Methyl isobutyl ketone 
Methyl methacrylate 
Methyl salicylate 
Methyl-2-hexanone, 5- 



Methylal 

Methy tcyc lopentadi tny I 
Methylene chloride 
Methylene dlinilirw 

Methylene-bis-2-ehloroani line, 4,4 



tricartonyl CMMT) 



7F-47-4 


2 


999-97-3 


2 


822-06-0 


0.5 


4035-19-6 


1 


110-54-3 


12000 


107-41 -S 


12000 


7647-01-0 


40 


74-90-8 


575 


7722-84-1 


30 


15438-31-0 


4 


110-19-0 


412 


IOa-21-4 


500 


7439-92- 1 


5 i 


58-89-9 


5 




20 


7580-67-8 


2.5 


1309-48-4 


120 


121-75-5 


120 


108-31-6 


30 


7439-96-5 


2.5 


120-78-5 


120 


7439-97-6 


2 




0.5 


108-62-3 


120 


79-41-4 


2000 


101-^-8 


t 


67-56-1 


28000 


72-43-5 


120 


74-83-9 


1350 


74-87-3 


7000 


1338-23-4 


80 H 


108-10-1 


1200 


80-62-6 


860 


119-36-8 


100 


110-12-3 


160 


109-87-5 


6200 


12108-13-3 


10 


75-09-2 


1765 


107-77-9 


10 


I01-I4-4 


10 
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Inierim Air Qmtity Standards 



INTERIM AM QUALITY STAND,ARD'S - TAB^LE 1 (comtmTOd) 
TABLE 1: Pollutants Witli Staniaris Using A 24 Hour Averagng Period 



Cont Mil nsnt 



ll«thyl-fi-aivl, ketone 
MiconaiO'le nitrate 
Milk poyder 
Mineral spirits 
Moll 



MooQHiethyi a 
i Naphthalene 

Naphithoi, si 

iickel 

iNiiekel carbonyl 

if trie acid 

iftrilotniacetic acid 

iMltrog'en. oxi*s (as Nitpogen dioxide) 

iltroilycerin 

Nitroiw oxide 

Octar« 

Octene, 1- 

Oxalic acid 
P Palladiium. - water soluble conpoynds 

Paraquat d! chloride - respirable 

Paraquat dlchloride - total in arnbient air 

Particulate matter - suspended C<44 pn aero, dii 

Penieillin 

iPentatorane 

Pentach I oropheno I 

Perch I oroe thy I ene 

Phenol 

Phosgene 

Phosphine 

Phosphoric acid (as P205) 



oxychloride 
Phosi^orus pentachloride 
Phthilic anhydride 
Pimoiide 
Platlinumi - Miter sO'luble compounids 



Polybutene- 1 -sulphone 

Polychlorinated dibenzo-p-dioxlns (PCODs) 

Polychlorinated biphenyis CPCBs) 

Pol yen I oropriene 
Potass ium cyanide 





24 Hour 




CentMiinsnt 


Air Quality 




Code Oip 


Stindard 


A^'ltfonal 


'CAS No. 


{ m/m^ ) 


iNotes: 


110-43-0 


4600 
§ 

to 

10000 




7439-98- 7 


110 




74-89-5 


25 




91-20-3 


22,5 




90-15-3 


l!W 




7440-OZ-O 


t 




1:3463-39-3 


i,I 




7697-37-2 


. If 




18662 -53 -a 


120 




10102-44-0 


200 


H 


55-63-0 


3 




10024-97-2 


9000 




111-65-9 


issio 




25377-83-7 


50000 




144-62-7 


25 




7657-10-1 


10 




1910-42-5 


0.003 




1910-42-5 


0.015 






120 


A 


1406-05-9 


0.1 




19624-22-7 


1, 




87-86-5 


m. 




127-18-4 


4000 




108-95-2 


100 




75-44-5 


45 




7103-51-2 


10 




7664.-38-2 


120 




10025-87-3 


12 




10026-13-8 


10 




85-44-9 


120 




2:062-78-4 


1 




7440-06-4 


0.2 

120 






0.00015 


A, I 


1336-36-3 


0.15 


A 


25267-15-6 


500 




151-50-i 


120 


, 



Interim. Air {^aiiiy Simdards 
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INTEMM MR QUALITY STANDiAEDS - TABLE 1 (cwtiiiMti) 
TAE:LE 1.- Pollutants With Standards Using A 24 Honr Averagng Period 



Contaminant 



24 
Cofitaiiiinant Air Quality 

Code or Stanctard A,dditf'@nal 

CAS No. C m/m^ } Notes 



Potaissiumi hydroxide 
Potissium nitrate 

PrOipainol,, Iso^- (Isopropyl alcohol, Isopropa^noU 
PTopanol, n- CPropyl alcohol) 
P r op i ©na I deh yoe 



Propyl ew 
Propyl en« 

Propyl eni 
Propylene 
Propyl en* 

Pyridine 
SeltniLin 
Si lane 
Silica - 
Silver 



df chloride 

ityeol 

glycol Bethyl ether 

gilycol imonoiiiethyl ether acetate 

oxide 



irespirable, lunder 10 im aerodynaiiic dfaineter 



Sodium bisulphite 
Sodium chlorate 
Sodium chlorite 
Sodiun cyanide 
Sodium hydroxide 

Stannous chloride fas Sn) 
Strontivjn 

Strontium carbonate 
Strontium hydroxide 
Stromtium oKfde 

Styrene 

Sulphanic acid 
Sulphur dioxi'de 
Suliiiur hexafiuorlde 
Sulphuric acid 

Talc - fibrous 

Tellurium - •xclydiiii hydrogen telluride 

Tetrabotylureai 

Tetirahydrofuran 

Tetiraroethyl thiuraii dlsulplilde 

Thiourea 
Tin 

Tftanium 
lolmetin sodium 
Toll 



1310-58-3 


14 


7,!57-79-1 


120 


67-63-0 


24000 


71-23-8 


16000 


123-38-6 


2.5 


78-87-5 


2400 


57*55-6 


120 


107-98-2 


30000 


108-65-6 


5000 


75-56-f 


4500 


110-86-! 


150 


/7'82'-49-Z 


10 


78013-62-5 


150 




5 


7440-22-4 


i 


7631-90-5 


120 


77/5-09-9 


6 


f/bB-W-2 


20 


143-33-9 


120 


1310-73-2 


10 




10 


7440-24-6 


120 


1633-05-2 


120 


18480-07-4 


120 


1314-11-0 


120 


100-42-5 


400 




120 


7446-109-5 


27S A, 


2551-62-4 


600000 


7664-93-9 


35 


14807-96-6 


2 


13494-80-9 


10 




10 


109-99'-f 


93000 




ii 


62-56-6 


id 


7440-31-5 


10 


7440-32-6 


120 




5 


108-88-3 


20010 
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Inierim Air Quality Standards 



INTEMM MR QUALITY STAND^ARDS - TABLE 1 (coiitln,iied) 
TABLE 1: Pollutants Wltli Standards Usmg A 24 Hour Averagiiig Period 



CiontMifmnt 



Toluerte dfisocyanate 

IriclTilorotenzene, 1,2,4- 

Trfchteroethane, 1,1,1- (Methyl chloroforiij 

IricMorotthyiene 

frichtorofluoronjethane 

f r i f I uorotT f ch I ore€ than* 
friinethylbeniene, 1,2,4- 
frliiethylot propane 
f ri propy 1 1 In inethacryi ate 

V Vanadliui 

Viinyl chtorldte 

Vinyl! dene ehloride f1,1-0ichlorQ€ther«) 
y yarfarin 

Whey powder 
X Mylenes 

I Ii^nc 

Mm ehloride 



24 Hour 
ContMfnant Air Quality 



C'Ode or 


Standard 


Additional 


CAS m.. 


C Pg/iRi- ) 


iottt 


514 -84 -9 


O.f 




12:0i-S2:-! 


400 




71-55-6 


115000 




79-01-6 


28000 

mm 




76-13-1 


800000 




2551-13-7 


1000 




77-99-6 


1250 

1 
1 




7440-62-2 




75-01-4 


1 


A 


75i-35-4 


15 




81-81-2 


■ti 

120' 




1330-20-? 


2300 




7440-.66-6 


120 

to 





TABLE 2: Pollutaiits With Standards Using Ome Year A¥eraging Periods 



Contffliiinant 



i#nzoCa)pyr©ne 

Coal tsr pitch volatiles (soluble fraction) 
Particulate matter - suspe'nded (<44 im aero, dian.) 
Polych I or 1 nated bi pheny I s 

Polychlerinated dfbenzo-p-dioxins (PCDDs) 
Sulphur dioxide 
Vinyl chloride 



Amual 

Average 

ContMinant Air Quality 

Code or Standard Additiional 

CAS No. ( iig/mr' } Notes 



50-32-S 


0.0003 


8007-45-2 


0.2 




60 


1336-36-3 


0.035 




0.00003 


7446-09-5 


55 


75-01-4 


0.2 



Interim Air Quaiity Simidards 
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INTERIM ME QUALITf STAND^ARBS 



Table 3s Pollutants With Stan,dards Using One Hour A¥erapng Perio-is 



Contaiiinant iNfiine' 

k AcetophiSfwrie 
B lipli.enyl 

Sytanol,, n- 

Butarwrte, 2- (iNethyl ethyl tetorw) 

Butyl acetite, n- 

C Carbon morwxide 
Chlorobgnzerse 
Cftrfc acid 

D Decane, n- 
Di butyl aralne 

Dichlorob#n28ne, ortho- 
D^fethiyl anine 
iDi-iso^tyl ket'One 
Df methyl aiiine 
Dimethyl di sulphide 

Dimethyl sulphid© 
E Etharal 

Ethyl acetate 
Ethyl acrylate 
Ethyl benzene 

ithyl hexanol, 2- 
F Foriia.ildehycie 

Furfural 
G GJlutapatdehyde 
IH Hydroigen br^omifde! 

Hydrogen sulphide 
I Isopropyl benzene 

H Mereaptins (as Methyl fuercaptan) 
Methyl acrylite 
Methyl ethyl ketcne' pefwide 

Methyl -2-pyrrolidor»> n- 

U Mitnoien oxides {as iitrogen dioxide) 
Oil el c add 

Qizone 
P Propionic acid 

Propionic anhydrfde (as Propionic acidl 
i Reduced sulphur compounds (as Hydrogen sulphide) 
S Sulphur dioxide 

f firf'iethyl Mine 



Contamfnant 


*!r Quality 




Codt' or 


Standard 


Additional 


CAS No. 


c m/m- } 


Motel 


98-86=2 


1167 


D 


92-52-4 


60 




71-36-3 


15000 





78-93-3 


31000 




123-86-4 


605 


e 


630i-0e-0 


36200 




108-90-7 


3500 




77-92-9 


300 


D 


124-18-5 


60000 




111-92-2 


2645 




95-5I0-1: 


30500 




109-89-7 


2910 




108-K-8 


U9 


D 


124-40-3 


1840 




624-92-0 


40 




B-1i-3 


30 




64-17-5 


19000 




141-7B-6 


19000 




140-88-5 


4,5 




100-41-4 


40QO 




104-76-7 


600 




501-00-0 


65 




98-01-1 


1000 




111-30-8 


35 


D' 


10035-10-6 


668 




7/83-06-4 


30 




98-82-8 


100 




74-93-1 


20 




96-33-3 


4 




1338-23-4 


200 


ID 


872-50-4 


40000 




10102-44-0 


400 





112-80-1 


5 




10028-15-6 


165 




79- 09- 4 


100 




123'62-6 


100 
40 




7446-09-5 


690 


A.D' 


75-50-3 


0.5 
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Inierim Air Quality Standards 



INTERIM AIM QUALITY STANDARDS 



TABLE 4: Po^IlutiEts Witli Standarii Using Tm Minute AYeragng Periods 



Contamfnant 

lutanol,, is©'- 
iuta^rwl,, Di- 
Butyl acetate, n- 
Di" acetone alcohol 
Dfethylene ilycol 



thy I ether 



lEthyl-S-tthoxy propf'onate 

Ethylene iiycol bytyl ether Ciytyl cellosolve) 
Ethylene glycol, Ibutyi ether acetate 
Ethylene' flyeot «thyl ether (Cellosoilve) 
Ethylene glycol ethyl ether acetate 

Isobuityl fiicetaite 
Isopropyl acetate 
Methyl -2-hexanon€, 5- 
Monoch I Oirobeniene 
Naphtha I <erw 

lOctane' 

Propionaldehyde 

Propylene glycol methyl ether 

Pyridirie 





to Hfnute 




Contaminant 


Air Quality 




Code or 


Standaird 


Additi 


CAS No. 


€ mM } 


Not'es 


FS-83-1 


2640 


D^ 


71-36-3 


3100 


D,,M 


123-86-4 


1000 


Di,HI 


123-42-2 


1350 





111-90-0 


1100 


D 


7i3-6t-f 


200 


D 


111-76-2 


500 


D 


1121-71-2 


700 


D 


110-S0-5 


1100 


D 


111-15-9 


300 


D 


110-19-0 


1660 





108-21-4 


2000 


D 


110-12-1 


630 





108-90-7 


4500 


H 


91-20-3 


50 


D 


111-65-9 


61100 


D 


1 a- 38-6 


10 


D 


107-98-2 


121000 


ID 


110-86-1 


80 


D 



TABLE 5; Pollutants With Standards Using Unusual AYeraging 
Periods or Units of Measure 



Contaiiinaint 



itos C fibres > 5 m in length) 

Carbmi monoxide (8 hour averaging period) 
Dustfiill (30 d averaiing period!) 



Dust fall ( 

Ftuorldatfw 
Fluoridaitf'on 
Fluorides Ca: 
Flyori'des (a 
Fluorides. C« 
Floor ides In 



I averaeini period) 

- total (growini season, 30' d average) 

- total CnongroHing season,, 30 d averaiie) 

HF) - gaseous Cirowiini, season, 30 d avg) 
HIF) - total Cgrowlng, season,, 30 d avg,) 
HF) - total Cnongr-oyini season, 30 d avg) 
forage {30 dl average) 



Fluorides. In forage Ci60 dl averaige) 

Fluorides In foraee {avg growing, season 30d avg valyes) 

Lead C30 d .averailnfl periodi) 

Lead (30 d averaifng p«triodl, geometric mean) 
Lead' in dustfall 



Cont^aniinant 




Code or 


Air Quality 


CAS No. 


Standard 


1332-21-4 


0.04 


630-08-0 


15700 




7 




4.6 


7664-39-3 


40 


?664-39-3 


m 


7664-39-3 


0.34 


7664-39-3 


0.69 


7664-39-3 


1.38 


7664-39-3 


80 


7664-39-3 


.60 


7664-39-3 


35 


7439-92-1 


3 


7439-92-1 


2 


7439-92-1 


0.1 



Units 

Fibres/cra- 

|tg/ri' 

ng/lOOcw^ 

lii/lOOcii'^ 

ppm Cdry yt) 

ppi (dry wt) 
ppi (dry «) 

m/m- 



Itttmm Air Quaii^ Standards 
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APPENDIX 7-1 
EMISSION LIMITS 



APPENBIX 74 
EMISSION LIMITS 



In the fmardraft of the regulatioo, this appendix will include a list of emission 
limits obtained by the Ministry firom other jurisdictions. To date, copies of the 
legislation from the federal level in 24 couDtries, and the state and province level in 
the United States and Canada has been obtained and is in the process of being 
analyzed. 

In progress reports, the contractor hired to obtain the information now under review 
noted that there is a reasonable breadth of data on "criteria pollutants" (sulphur 
dioxide, nitrogen oxides, carbon monoxide, lead, volatile organic compounds, 
suspended particulate matter, ozone and reduced sulphur compounds). However, 
regulated levels for non-criteria pollutants are sparse. Many jurisdictions have taken 
a case -by-case approach. In many of the United States, regulators have modified 
the LAER and BACT requirements to derive a "T-BACT" '(T standing for "toxics"). 
The Bush, Senate and Congressional proposals for amendments to the U.S. Clean 
Air Act include similar approaches, termed MACT (for "Maximum Achievable 
Control Technology") in President Bush's original proposal- 
Additional information is potentially available at the air quality management district 
level in the U.S., and at the regional/provincial/territorial level in other of the 24 
countries surveyed to date. Along with reviews of the case -specific evaluations 
being performed in the U.S., such an investigation will yield additional emission 
standards which may be implemented without requiring applicants to perform 
Technology Reviews and Ministry staff to review and approve them. Where 
chemical-specific control performance data is lacking currently, emission limits may 
be set on the basis of broad pollutant categories (e.g., particulate matter or volatile 
organic compounds) with conditions requiring the owner or operator of a source to 
provide performance test results sufficient to establish chemical-spedfic limits by a 
specified deadline. 

It is proposed that, as emission standards are to be set on a source-specific basis 
where the source is defined in a narrow sense (as a discrete portion of a facility or 

establishment = see glossary) the U.S. system of Source Classification Codes (SCC) 
be used in assigning emission standards. A copy of the listing of assigned SCCs is 
appended. The final schedule of emission limits would state the SCC and 
description of the process controlled, the contaminants emitted after control, and the 

emission limits for each with units of either: 

• kg pollutant emitted per Mg product output, 

• kg pollutant emitted per Mg raw material input, or 

• kg pollutant emitted per GJ heat input. 
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SOURCE CLASSIFICATION CO.DES 
IS.C.C.) 



EXTERNAL COWUSTIQW BQIIERS ■ ELECTRIC GENEMTIQN 
- 4§ll 

Anthracite CO'il 

1-01-001-01 - Pylverlzed Coal 

l-Oi-001-0'2 = Travel in§ Grate Stokers 

B itmniri'O'US Coal 

1-01-002-01 -Tulverlzei Coal: Wet Bottow 

1-01-002-02 - Pylverlzed Coal: Dry lottofli 

I-01-0Oi2-O3 = Cyclone 

1-01-002-04 - Spreader Stol^ef 

1-Ol-O0i2-05 - TraveHng Grate (Overfeedl Stoker 

1-01-002-12 - Pylverized' Cm}: Dry Bo'tton 

(Tanigential Firing) 
l-Ol-002-i; - Atmoispheric Fluldizedl Bed 



Solid Miste 

1 -01-012-01 - Specify Waste Miterial In Conwents 

Liquid Waste 

1-01-013-01 - Specify Hastt Material in Cowmen ts 

1-01-013-02 - Waste Oil 

EITERMAL COWUSTIOM BOILERS - IWUSTRIAl 

Anthrac4te Coal 
1-02-001-01 - Pylverlzed Coal 
1-02-001-04 - TraveHng Grate Stokers 
1-02-001-07 - Hand-Fired 



Subbltuininous Coal 

1-01-002-21 - Pylverlied Coal: Wet iB-otton 

1-01-002-22 - Puilverlied Coal: Dry Bottom 

1-01-002=23 - Cyclonie 

1-01 -002-24 - Spreader Stoker 

1-01-002-25 - TraveHng Grati fOvtrfeed) StoKer 

1-01-002-26 - Pulverized Co^al : Dry Bottom 
fTaingentidl Firing) 

Lignite 

1-01-003-01 - Pulvirized Coal 

1-01-003-02 - pyTverizfd Coal: Tangential Firing 

1-01-003-03 - Cyclone 

1-01-003-04 - TraweH'ngi Grate f Overfeed) Stotir 

1-01-003-06 - Spreader Stoker 



Residual Oil 



1-01-004-04 
1-01-004-05 

1-01 -004 -0€ 



Grade 6 Oil : tormal iFlring 

( I nc I ydes ho r i zo n ta 1 1 y , oppo sed 

and front wall firing) 

Gradf 6 Oil:' Tangential Firing 

Grade 5 Oil: Noraial Firing 

Grade 5 Oil: Tangential Firing 



Distillate Oil 

1-01-OOS-Ol - Grades 1 and 2 Oil 

1-01-005-04 - Grade 4 Oil: Normal Firing 

1-O1-O05-Oi5 - Grade 4 Oil: Tangential Firing 

Natural Gas 

1-01-006-01 - Bojlers over TOO WBty/Hr except 

tangentially fired ynlts 
1-01-006-02 - Boilers under 100 iMMBtu/Hr except 

tangentially fired ynlts 
1-01-006-04 - Tangentially Fired Boilers 

Process Ga s (Sp ec ify Gas In CoiiientsI ^ 
1-01-007-01 - Boilers 0¥ir IflO MMBty/Hr 
1-01-007-02 - Boilers under 100 MMBtu/Hr 



Coke c 
T:OT-008-01 



All Boiler Sizes 



Mood/ Ba rk Waste 

1-01-009-01 - Bark -Fired Boiler 
1-01-009-02 - Wood/ Bark -Fired Boiler 
1-01 -009-03 - Wood-Fired BoiTer 

L iquified Petrol eyiii Gas ILPG) 

1-01-010-01 - Bytane 
1-01-010-02 - Propane 



Bagasse 
POl -011-01 



All Boiler Sizes 



BltuiMlnoys Coal 

1-02-OOZ-Ol - Pylverlzed Coil: Wet Bottaa 
1-02-002-02 - Pulverized Coal: Dry Bottom 
1-02-002-03 - Cyclone 
1-02-002-04 - Spreader Stoker 
1-02-002-05 - Overfeed Stoker 
1-O2-0O2-06 - Underfeed Stoker 
1-02-002-12 - Pulverized Coal: Dry Bottoii 

(Tangential Firing) 
1-02-002-17 - Atiiospherlc Fluldlzed Bed 
1-02-002-13 - Cogeneratlon 

Subb f tyml nous Coal 

1=02=002-21 - Pulverized Coal : Wet iotto« 

1-02-002-22 - Pylverlzed Coal: Dry Bottoi 

1-02-002-23 - Cyclone 

1-02-002-24 - Spreader Stoker 

1-02-002-25 - Traveling Grate 

1-02-002-26 - Pulverized Coal: Ory Botton, 



; Over feed) Stoker 



{Tangential Firing) 
1-02-002-29 - Cogeneratioin 

Lignite 

1 -02-003-01 - Pylverlzed Coal 

1-02-003-02 - Pulverized Coal: Tangentltl Firing 

1-02-003-03 - Cyclone 

1-02-003-04 - Traveling Grate (Overfeedl Stoker 

1 -02-003-06 - Spreader Stoker 

1-02-003-07 - Cogeneratlon 

Residyal Oil 

1-02-004-01 - Grade 6 Oil 
1-02-004-04 - Grade 5 Oil 
1-02-004-05 - Cogeneratlon 

Distillate Oil 

1-02-005-01 - Grades 1 and 2 Oil 
1-02-005-04 - Grade 4 Oil 
1-O2-0Q5-05 - Cogeneratlon 

Natural Gas 

l-02.00i-QT - Over 100 WBtu/Hr 

1-02-006-02 - 10-100 NNBtu/Hr 

1-02-006-03 - Less Than 10 MMBtu/Hr 
1-02-006-04 - Coigeneratlon 



Process Gas 
1-02-007-01 
I -02-007-04 
1 -.02-007-07 
1-02-007-10 
1-02-007-99 



Petrol ewi Refinery Ga.sC 
Blast Fyrnace Gas" 
Coki Oven Gas 

Cogeneratlon 

Other: Sp^eclfy in Cowients 



Coke c 

T:0f-00i-02 - All Boiler Sizes 

1-02-008-04 - Cogeneratlon 



Wood/Bark Waste 

1-02-OM-Ol - iark -Fired toiler iGrtiter 
thm SQi.OOO LB. Steaml 

1-02-009-02 - Wood/ Bark -Fired Boiler 

(Greater thin 50,000 LB. Steiiwl 
1-02-009-03 - Wood-Fired iBoller (Greiter 

than 50 .,000 LI Steaial 
1-02-009-04 - Bark -Fired toller (Less than 

50,000 LB Steaml 
1-02-009-05 - Wood/ Bark -Fired Boiler (Less 

than 50,000 LB Steaml 
I~M-O09-06 - Wood-Fired Boiler {Less 

than 50.000 LB Steam) 
1-02-009-07 - Wood Co^generatloin 

Liquified Petrol earn Ga s (LPG I 
1-02-010-01 - Bytane 
1-02-010-02 - Propane 



B^agasse 
l-02-Oll-Ol 



All Boiler Sizes 



Solid Waste 

1 -02-01 2-OT - Specify Waste Material in Caiments 

Liiqiuld yaste f See Major Groyp 26, 'SCC 3-07=001=04 
for pulp «ni reco¥ery boilers} 

1-02-013-01 - Specify yaste iMaterial in Corments 

1-02-013-02 - Waste Oil 

CO Boiler c 

T-02-014-01 - Natural Gas 

1-02-014-02 - Process Gas 

1-02-014-03 - Di'stniate. Oil 

1-02-014-04 - Residyal Oil 

E XTERMAL COffiUSTlOW BOILERS - 
COMICRCIAL/IIISTITUTIOMAL 



Anthracite Coal 
1-03-001-01 ->u1veriztd Coal 
1-Oi3-^001-02 - Tra¥iling Grate^ Stokers 
1-03-001-03 - Hand-Fired 



81 turn i nous Coa 
1-03-002-05 - 
1-03-002-06 - 

1-03-002-07 - 
1-03-002-08 - 
1-03-002-09 - 
1-03-002-14 - 
1-03-002-16 - 

1-03-002-17 - 

SybbltynlnO'US 
l-OJ-0-02-21 - 



II 

Fulverfzed Coal: Wet tottoii 

Pulverlied Coal: Dry Bottom 

Overfeed Stoker 

Underfeed Stoker 

Spreader Stoker 

Hand -Fired 

py,l¥erlied Coal: Dry Bottom 

(Tangential Flrlngl 

A'tmosphiric Fluid I zed Bed 



Cojl 
PuTveriied Coal 



1-03-002-22 

1-03-002-23 
1-03-002-24 
1-03-002-25 
1-03-002-26 



Lignite 
Tm^mi~QS - 
1-Oi3-O03»06 - 
1-03-003-07 - 
l-03-003-0f - 



Wet Bottom 
Dry BottOii 



Pulverized Coal 

Cyclone 

Spreader Stoker 

Travel lfs§ Grate (Overfeed] Stoker 

Pulverized Coal: Dry Bottom 

f Tangential Firing) 

Pulverized Coal 

Pulverized Coal: Tangential Firing 
Travel ifif Gratfi' (Ovfrfefd) Slofctr 
Spreader Stoker 



Residu al Oil « 

1-03-OOl-^r- Grade 6 Oil 
1-03-004-04 - Grade 5 Oil 

Distillate Oil 

1-03-005-01 - Grades 1 and 2 Oil 

1-0'3-00'5=04 - Grade 4 Oil 

Natural Gas 

1-03-006-01 - Over 100 imB/ty/Hr 
1-03-006-02 - 10-100 MMMitu/Hr 
1-03-006-03 - Less Than 10 MM8tu/Hr 

Prociss Gis 

1-03-007-01 - Sewage Gas 

l-03-007~9S - Other Mot Classified 

Wood/Bark Waste 

1-03-009-01 - 8ark-Flrtd toiler 
1-03-009-02 - Wood/ Bark -Fired Boiler 
1-03-009-03 - Wood-Fired Boiler 

Liquid Petrol euin Gas fLPGl 
1-03-010-01 - iutane 
1-03-010-02 - Propane 



Solid Waste 

1-03-012-01 



Specify Haste Material in 



nts 



Liquid Waste 

1 -03-013-01 - Specify Waste :Ma,teriil In Comments 

1-03-013-02 - Waste Oil 

1-03-013-03 - Sewage Grease Sklwilings 



EXTERMAL COMBUSTION - SPACE HEATERS 

Industflal Sp ace Heaters ^ 

l-OS-001-05 - Oistillate Oil 

1-05-001-06 - Natural Gas 

1-05-001-10 - Liquified Petrol eyn Gas fLPGl 



C onne re I a 1 Spac e H eater s 

1-05-002-05 - DiTtTTTTte Oil C 

l-OS-002-Oi - Natural Gas ^■ 

1-05-002-09 - Wood d 

1-05-002-10 - Liquified PetrolenJt Gas (LPGI c 

IMTERMAL. C0iHB.lUiSTI0M EN'GIIJES - ELECTRTC GEMERATIOII 
- 4911 

Oistillate Oil (Diesel I 
2-01-001-01 - Turbine 
2-01-001-02 - Reclprocatinf 

Ijatural Gas 
?-01-002-0! - Turbine 
2-01-002-02 - Red pr oca ting 

Kerosent/Naphthi f Jet Fuel ) c 
2-01-00§-01 - Turbine 

2-01-'00§-02 - Reclprocatlngi 

Geysers/Geothemiil 
2-01-010-01 - Steam Eniine 



IMTERMAL COHSUSTION - INDU STRIAL 



CHEMICAL MANUFACTURING - MAJOR GROUP ^8 



Distillate on (DIesell 
2-02-00141 - TyrbKii 
2-02-001-02 - Rtclprociting 
2-02-001-03 - Turbine: Cogeneratlon 
2-02-001-04 - Engine: Cogeneration 



Natural Gas 
2-02-002-01 
2-02-002-02 
2-02-002-03 
2-02-002-04 

Gasoline 

2-02-003-01 



Tyrbine 

Reciprocating 

Turb i ne : Co^genera t1 on 

Engine: Cogeneratlon 

Reciprocating 



Urgie B'Ore Engine 

2-02-004-01 - Diesel 

2-02-004-02 - Dual Fuel (Oil /Gas) 

2-02-004-03 - Dual Fuel ( Cogeneratlon)d 

Residual /Cry de Oil c 
2-02-005-01 - Recfprocating 

Kerosene/Maphth a {Jet Fuel) c 
2-02-009-01 - lurbine 
2-02-009-02 - Reciprocating 

liquified Pj^troleiim Gas (LPGI ^ 
2-02-010-01 - Propane: Reciproc a t i ng 
2-02-010-02 - Butane: Reclprocatinf 



IMTERNAL COWUSTIOM - 



C0MI€RC I AL/ 1 NST I TUT IQNAL 

pistililate on (Diesel) 
2-03-001-01 - Reciprocati ng 
2-03-001-02 - Tyrbine 

Natural Gas 

2-03-002-01 - Reciprocating 

2-03-002-02 - Turbine 

Gasoline 

2-03-003-01 - Reciprocating 



Li 



ified Pe trol ew G as (LPS} ^ 

- Propane: Reciproc a 1 1 ng 



iqyi 
2-03-010-01 
2-03-010-02 - 



Butane: Reciprocating 



INTERNAL COWUSTION - ENGINE TESTING 

Aircraft 

2-04-001-01 - Turbojet 

2=04-001-02 - Turbo shaft 

Turbine c 

2-04-003-01 - Natural 6a, s 
2-04-003-02 - Diesel /Kerosene 

Reciprocating ^ 
2-04-004-01 - Gasoline 
2-04-004-02 - 01 esel /Kerosene 



Ad i pic Acid - 2869 

I^) 1-001 -01 - General 

3-01-001-02 - Raw Material Storage 

3-01-OW-03 - Cyclohexane Oxidation 

3-01-001-04 - Nitric Acid Reaction 

3-01-0O1-05 - Adipic Acid Refining 

3-01-001-06 - Adipic Acid Drying/Loading 

and Storage 
3-01-001-07 - Absorber 
3-01-001-08 - Oryer 
3-01-001-09 - Cooler 
3-01-001-80 - Fugitive Emissions: General 

Amonia Prodyctlon - 2873 

3-01-003-05 - Feedstock Desul furlzatlon 

3-01-003-06 - Primary Reformer: Natural Gas 

Fired 
3-01-003-07 - Primary fteformer: Oil Fired 
3-01-003-08 - Carbon 01 oxide Regenerator 
3-01-003-09 - Condensate Stripper 

Carbon BlacK Production - 2895 
3-01-005-01 - Channel Process 9 



3-01-005-02 - 
3-01-005-03 - 

3-01-005-0i4 - 

3-01-005-06 - 
3-01-005-07 - 
3-01-005-08 - 
3-01-005-09 - 



Therraal Process 

Gas Furnace Process " 

(Main Process Vent) 

Oil Furnace Process 

(Main Process Vent) 

Transport Air Vent 

Pellet Dryer 

Bagging/Loading 

Furnace Process Fygltife 

Ellis si ans 



Cliarcoal Manufacture - 2861 



3-01-OOS-OT 
3-01-006-03 
3-01-006-04 
3-01-006-05 

3-01-006-99 



Chi oro-Al kali 
3-01-008-01 - 



General 

Batch Kiln 

Continuous Furnace 

Briquettlng 

Other Mot Classified 

(Specify in Cowiients) 



3-01-008-02 - 

3-01-008-03 - 

3 -01 -008-04 - 

3-01-008-05 - 



Production - 2812 

Liquefaction (Dlaph r am 

Cell Process) 

L 1 que f ac 1 1 o n (Me re ury 

Cell Process) 

Chlorine Loading: Tank Car 

vents 

Chlorine Loading: Storage 

Tank Vents 

Air Blowing of Mercury Cell 

Brine 



Cleaning Chenlcals - 2841. 2842 



SI 



3-01-009-01 - 

3-01-009-02 
3-01-009-99 



Spray Dryln^TT SOiaps & 

Detergents 

Special Ity Cleaners 

Other Not Classified 

(Specify in Comments) 



IMTERNAL CQMBUSTIOW > FUGITIVE EMISSIONS 

Other Not Classified 
2-88-888-01 - Specify In Comnents 
2-88-888-02 - Specify In Comnents 
2-88-888-03 - Specify In Comnents 



Explosives ■ 
3=01=010-11 



^ TrlnitrQiolyene - 2892 
- Batch Process: Mitration Reactors 

Fune Recovery 
3-01-010-12 - Batch Process: Mitration Reactors 

Acid Recovery 
3-01-010-13 - Batch Process: Nitric Acid 

Conciefi^tra'tors 
3-01-010-14 - Batch Process: Sulfuric Aci^d 

Coocentri tors-Electrostatic 

Precipitators fExIt) 
3-01-010-15 - Bateh Process: Red Water 

Incinerator 
3-01-010-21 - Contintious Prccess; Nitration 

Reac tors- ( Fume Recovery ) 

3-01-010-22 - Continuous Process: Nitration 
Reactors-(Acid Recovery) 

3-01-010-23 - Continijous Process: Red Water 
Incinerator 

3-01-010-30 - Open Qyrnlng: Wiste 

Hydrochloric Acid - 2819 
3-01-011-01 - By-Product Process 
3-01-011-98 - Handling I Storage 
(99.9% Remo.val) 

Hydrofluori c Acid - 2819 

T-01-012-432 - Rotary Kiln (Acid Reactor) 
3-01-012-^3 - Fluorspar Grinding/Drying 
3 -01 -012 -04 - Fluorspar Handling Silos 
3-01-012-05 - Fluorspar Transfer 
3-01-012-«6 - Tall tos Vent 



Nitric Acid - 2B73 

3-01-013-Dl - Absorber Tail Gas 

{Pre-i970 Fac ill ties) 
3-01-013-02 - Absorber Tall Gas 

{Post-1970 Facilities) 
3-01-013-€3 - Nitric Acid Concentration 

fPre-r970 Facilities) 
3-01-013-04 - Nitric Acid Concentration 

i(Po5t-1970 Facilities) 

Paint Hanyfacture - 2851 i 
3-01-014-O1 - Generar Mixing & Handling 
3-01-014-02 - Plgiient Handling 
3-01-014-99 - Other Hot Classified 
( Spec 1 fy in Comments) 

farnlsh t^nufactur e - 2851 
3-01-OlS-^l - Bodying Oil 
3-01-015-432 - Oleortsinous 
3-01-015~€3 - Alkyd 
3-01-015-05 - Acrylic 
3.01-015-99 - Other Mot Classified 
(Specify In Comients) 



Phosphoric Ad d: yet Process 
3-01-016-01 - Reactor 
3-01-016-4)2 - GypsuB Pond 
3-01-016-CI'3 - Con4mmr 



2874 



Phosphoric Acid: Themal Process - 2874 
3-01-017-02 - Absorber: General 

3-01-017-03 - Absorber w/Packed Tower 
3-01-017-04 - Absorber w/Venturl Scrubber 
3-01-017-05 - Absorber M/Glass Mist Eliiilnator 
3-01-017-06 - .Absorber w/MIre Mist Eliminator 
3-01-017-07 - Absorber w/Hlgh-pressure Mist 

El Iminator 
3-01 -01 7 -OS - Absorber w,A£lectrostatic 

Precipitator 

Plastics Prodyctjon - Specific Products - 2821 
3-01-018-01 - Polyvinyl Chlorides i Copolymers 
3-01-018-02 - Polypropylene and Copolywers 
3-01-018-03 - Ethylene-Propylene Copolymers 
3-01-018-05 - Phenolic Resins 



3-01-018-07 - 
3-01-018-08 - 
3-01-018-09 - 
3-01-018-10 - 
3-01-018-11 - 

3-01-018-12 - 
3-01-018-13 - 

3-01-018-14 - 
3-01-018-15 - 
3-01-018-16 - 

3-01-018-17 - 
3-01-018-18 - 
3-01-018-19 - 
3.01-018-20 - 
3-01-018-21 - 

3-01-018-22 - 
3-01-018-27 - 
3-01-018-32 - 
3-01-018-37 - 

3-01-018-38 - 

3-01-018-39 - 

3-01-018-40 - 

3-01-018-42 - 
3-01-018-47 - 
3-01-018-52 - 



Polyethylene 
3-01-018-60 . 



Polyethylene iHIgh iDe^nsity) 

HO'nOiier I Solvent Recovery 

Extruder 

Convey I ng 

Storage 

Polyethylene (Low Density I 

Recovery £ Purification Systan 

Extruder 

Pellet Silo 

Transfer/Ha ndling/Loadlng/PaclIng 

Polystyrene 

Reactor 

Solvent Recovery 

Polyiner Drying 

Extrydlng/Pel 1 1 tiling/ Coiweying/ 

Storage 

Acrylic leslns 

Polyanlde Resins 

Urea -Formal dehyde ResI ns 

Polyester Resins: Generil 

Polyester/Alltyd Resins: Reactor 

Kettle 

Polyester/ Alkyd Resins: Resin 

Thinning Tank 

Polyester/Alltyd Resins: ResI in 

Storage Tank 

Mel awl ne Resins 

Epoxy Resins 

Polyfluorocarbons 

- 2821 J 



3-01-018-61 
3-01-018-63 
3-01-018-64 
3-01-018-65 
3-01-018-66 



Recovery System 

Purification Syst« 

Extruder 

Pellet Silo/ Storage 

Transfer/Conveying 

Packing/ Shipping 



Plastics Pro^ductlon - Geineral Processes - 2821 
3-01-018-90 ~ Catalyst Preparation 
3-01-018-91 - Reactor fents 
3-01-018-92 - Separation Processts 
3-01-018-93 - Raw Material Storage 
3-01-018-94 - Solvent Storage 
3-01-018-99 - Other Mot Classified 
(Specify In ComHienti) 



P thallc Anhydride - 2865 

3-01-01§-01 - o-Xylene dxidatiofj: Main Process 

Stream I Reactor Coiidensersl 
3-01-019-02 - o-Xylene Oxidation: Pre-trea&nefit 
3-01-019-04 - o-Xylene Oxidation: DIstilUtioo 
3-01-019-06 - Naphthalene Oxidation: Main Process 

Streaii ( Reactor/ Condensers! 
3-01-019-06 - Naphthalene Oxidation: Pre-treatment 
3-01-019-07 - Naphthalene Oxidation: Distillation 

Printing Ink Manyfacture - 2893 



3-01-OZO-Ol - Vehicle Cooking: General 

3-01-020-02 - Vehicle Cooking: Oils 

3-01-020-03 - Vehicle Cooking: Oleoresln 

3-01-020-04 - Vehicle Cooking: Alkyds 
3-01-020-05 - Piginent Mixing 

Sodium Carbonate - 2812 



3=01-021-01"" 

3-01-021-02 - 
3-01-021-03 - 
3-01-021=04 - 
3-01-021-05 - 
3-01-021-06 - 
3-01-021-07 - 
3-01-021-08 - 
3-01-021-12 - 
3-01-021-13 - 
3-01-021-99 - 



Sulfyric Acid 
3-01-022-01 



Sol V ay Process: NH3 
Recovery 

Solvay: Handling 
Trona Cryshing/ Screening 
Calciner: Gas-Fired 
Calclner: Coal -Fired 
Rotary Oryer 
Fluid Bed Dryer 
Dissolwer 
Rotary Predryer 
Bleacher: Gas-Fired 
Other Not Classified 
f Specify in Comraents) 

, Chamber P rocess - 2819 
General 



1-D1-023-0I - AEsorSerT® 99.91 Conversion 
3-01-023-04 - Absorber/e 99.51 Conversion 
3-01-023-06 - Absorber/© 99. OS Conversion 
3-01-023-08 - AbSQrber/§ 98.01 Conversion 
3-01-023-10 - Absorber/© 97.01 Conversion 
3-01-023-12 - Absorber/i 96. Of Conversion 
3-01-023-14 - Absorber/S 95.01 Conversion 
3-01-023-16 - Absorber/© 94. OS Conversion 
3-01-023-18 - Absorber/® 93.0% Conversion 
3-01-023-19 - Concentrator 
3-01-023-20 - Tank Car and Truck Unloading 
3-01-023-21 - Storage Tank Vents 
3-01-023-22 - Leaks In Process Equipment 



Sy n th e tic Organic Fiber Production 
:1f1c Products - 2824 ' 

Nylon) 



Speci 



3-01-ft24-01 - Pol yam fde (e.g 

3-01-024-02 - Polyesters (e.g., Dacron) 

3-01-024-05 - Polyfluorocarbons (e.g., Teflonl 

3-01-024-10 - Acrylics (e.g.. Orion I 

3-01-024-14 - Polyolefins I e.g.. Polypropylenel 

3-01-024-15 - Vinyls (e.g., Saran} 

3-01-024-16 - Araiid 

Synthetic Organic Fiber Prodyction - 

General Processes - 2824 

3-01-024-21 - Dope Preparation 
3-01-024-22 - Filtration 
3-01-024-23 - Fiber Extrusion 
3-01-024-24 - Washing/Drying/Finishing 
3-01-024-25 - Fiber Storage 
3-01-024-26 - Equipment Cleanup 
3-01-024-27 - Solvent Storage 



Cellulosic Fiber Prodyction - 2823 
3-01-025-01 - Viscose {e.g.. RayonI 
3-01-025-05 - Acetate 

Synthetic Rubber Production fManyfact^jring Only) 



2822 



3 -01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 
3-01 



-026-01 
-026-02 
-026-08 
-026-09 

-026-10 
-026-11 
-026-12 
-026-13 
-026-14 
-026-15 
-026-16 
-026-17 
-026-25 
-026-30 
-026-99 



General 

Butyl Msobutylene) 

Acrylonitrlle 

Dryers 

Blowdown Tank 

Steain Stripper 

Presto rage Tank 

Monomer Recovery (Absorber Ventl 

Blending Tanks 

Isoprene 

Latex: :Monom€r R«oval 

itex: Blending Tank 
cnloroprene 
Silicone Rubber 
Other Mot Classified 
(Specify In Coniientsl 



Anwonluni Nitrate 



Production 
Neytrali zer 



2873 



3-01-027 

3-01-027-07 - Rotary Drurn Granulator 

3-01-027-08 - Pan Granulator 

3-01-027-09 - Bulk Loading (General) 

3-01-027-10 - Bagging Product 

3-01-027-11 - Neutral izer (High Density) 

3-01-027-12 - Prilling Tower (High Density) 

3-01-027-14 - Prill Coolers (High Oensltyl 

3-01-027-17 - Evaporator/ Concentrator 

(High Density) 

3-01-027-18 - Coating (High Density) 

3-01-027-20 - Solids Screening 

3-01-027-21 - NeutraTfzer (Low DensTty) 

3-01-027-22 - Prilling Towers (Low Density) 

3-01-027-24 - Prill Coolers (Low Density) 

3-01-027-25 - Prill Dryer (Low Density) 

3-01-027-27 - Evaporator/Concentrator 

(Low Density) 

3-01-027-28 - Coating (Low Density) 

3-01-027-29 - Rotary Druw Granulitor Coolers 

3-01-027-30 - Pan Granulator Cooler 

Nomial Superphosphate - 2874 
3-01-028-01 - Grinding & Drying 
3-01-028-03 - Rock Unloading 
3-01-028-04 - Rock Feeder Systew 
34)1-028-05 - Mlxer/Oen 
3-01-028-06 - Curing Building 
3^1-028-07 - Bagging/Handling 
3-01-028-20 - Mixing 

3-01-028-21 - Den 

3-01-028-22 . Curing 

3-01-028-23 - Amnon la tor/ Granulator 

3-01-028-24 - Dryer 

3-01-028-25 - Cooler 



Triple SMperphosphate I Also Caned DoybTe 
or Concentrated Superphosphate) - 2874 



3-01-029-03 
3-01-029-04 
3-01-029-05 

3-01-029-06 
3-01-029-07 
3-01-029-08 
3-01-029-20 
3-01-029-21 
3-01-029-22 
3-01-029-23 
3-01-029-24 
3-01-029-25 



Rock Unloading 

Rocic Feeder System 

Run-of-Plle: Mixer/ Den/ 

Curing 

Granylar: Reactor/Dryer 

Granular: Curing 

Bagging /Hand ling 

Mixing 

Den 

Curing 

Araroonl ator/Granul ator 

Dryer 

Cooler 



AwmonlM Phosphates - 2874 

3-01-030-01 - Dryers & uoolers 

3-01-030-02 - AiMoniator/Granulator 

3-01-030-03 - Screening/ Transfer 

3-01-030-04 - Bagging/Handling 

3-01-030-20 - Mixing 

3-01-030-21 - Den 

3=01-030-22 - Curing 

3-01-030-23 - Aramonlator/Granulator 

3-01-030-24 - Dryer 

3-01-030-25 - Cooler 

Terephthallc Acid/Dimethyl Terephthalite - 2869 
HNO3 - Paraxylene - General 



3-01-031-01 
3-01-031-02 
3-01-031-03 

3-01-031-04 
3-01-031-05 
3-01-031-99 



Reactor ¥ent 

Crystallization, Separation I 
Drying Vent 

Distillation & Recovery Vent 
Product Transfer Vent 
Other Mot Classified 
(Specify In Conwents) 



El 



tal Sulfyr Prodyctlon - 2819 



3-01-032-01 - Modified Clause: 2 Stage «/o 

Control 192-95% RemovaM 
3-01-032-02 - Modified Clause: 3 Stage w/o 

Control 195-961 Refnovall 
3-01-032-03 - Modified Clause: 4 Stage w/o 

Control (96-97S Removal ) 
3-01-032-04 - Sulfur Removal Process 

199.9% Removal) 

Pesticides - 2879 
3-01-033-01 - Mai athlon 
3-01-033-99 - Other Mot Classified 
(Specify In Conwents) 

Aiulnes/Aiildes Production - 2869 



Aniline - 2869 

3-01-034-02 

3-01-034-03 

3-01-034-04 

3-01 -034-05 

3-01-034-06 



General 

Reactor Recycle Purge Vent 
Dehydration Column Vent 
Purification Column Vent 

Fugitive Emissions: General 



Ethanolawlnes - 2869 

3-01-034-10 - General 

3-01-034-11 - AuBwnla Scrubber Vent 

3-01-034-12 - Vacuufi Oistillation-Jet Vent 

3-01-034-14 - Fugitive Emifssions: General 



3-01-034-15 - Ethylenedlaiilne 
3-01-034-20 - HexamethylenediaBln# 
3-01-034-25 - HexamethylenetetriBiifie 
3-01-034-30 - Mel amine 
3-01-034-35 - Methyl amines 
3-01-034-99 - Other Not Classified 
I Specify In Comments) 

Inorganic Plgwient s - 2816 
1-01-035-01 -Tii02 Sulfate Process: Calclner^ 
3-01-035-02 - Ti02 Sulfate Process: Digestor 
3-01-035-03 - TiOj Chloride Process: Reactor^ 
3-01-035-06 - Leal Oxide: Barton Pot 
3-01-035-07 - Lead Oxide: Calcining Furnace 
3-01-035-10 - Red Lead 
3-01-035-15 - White Lead 
3-01-035-20 - Lead Chroniate 
3-01-035-50 - Ore Grinding 
3-01-035-51 - Ore Dryer 
3-01-035-52 - Pi pent Milling 
3-01-035-53 - Plgnent Dryer 
3-01-035-54 - Conveying/Storage/Packing 
3-01-035-99 - Other Not Classified 
(Specify in Comnients) 



Sodluni Bicarbonate - 2812 
3-01-038-01 - General 

Hydrogen Cy anide - 2819 
3-01-039-01 - General 



3-01-039-02 - toroonia Absorber 
3-01-039-03 - HCi Absorber 

Ur ea Prodyctlon - 2873 

3-01-040-01 - General : Specify in Cowments 

3-01-040-02 - Solution Concentration | Controlled) 

3-01-040-03 - Prilling 

3-01-040-04 - Oruffl Granulation 

3-01-040-05 - Solid Product: Coattng 

3-01-040-06 - Solid Product: Bagging 

3-01-040-07 - Bulk Loading 

3-01-040-08 - Non-FluidUed Bed Prilling 

( Agr 1 cul tural Grad e 1 

Non-nuidlzed Bed Frilling 

i(Fe^ Grade) 

Fluid lied Bed Prilling 

( Agricultural Grade) 

Fluidlied Bed Prilling 

(Feed Grade) 

Rotary Dnii Cooler 

Solids Screen1r»g 



3-01-040-09 - 

3-01-040-10 - 

3-01-040-11 - 

3-01-040-12 - 
3-01-040-13 - 



Nit rocellulose - 2892 
3-01-041-01 - Nitration Reactors 
3-01-041-02 - Sulfuric Acid Concentrator 
3_0i-041-03 - Boiling Tubs 
3-01-041-04 - Nitric Acid Concentrator 

Lead AUyl Manufacture - (Sodly/Lead Alloy Process I 
- 2869 

3-01-042-01 - Recovery Furnace 

3-01-042-02 - Process Vents (Tetraethyl Lead) 

3-01-042-03 - Process Vents (Tetraniethyl Lead) 

3-01-042-04 - Sludge Pits 



Lead Alkyl Manufacture 

3-01-043-01 - General 



(Electolytlc Process) - 2869 



Organic Fer tilizer - 
3-01-045-01 - General 



2813 

TRTxIng/ Handling 



Pharinactytl 
3-Qr-(Jfi0-0l 

3-Oi:.(}60-02 
3-01-060-03 
3-01-060-04 
3-01-060-05 
3-01-060-06 
3-01-060-07 
3-01-060-08 
3=01-060-09 
3-01-060-10 
3-01-060-99 



cal Preparations - 2834 

- Vacuiii Dryers 

- Reactors 

- Olstillation Units 

- Filters 

- Extractcirs 

- Cenlrffyges 

- Crystaniiers 

- Exhaust Systems 
-Air Dryers 

- Storage/Transfer 

- Other Not Classified 
(Specify in ComraentsI 



Industrial Inorganic ChewlcaT Production - 
General Processes - 2812-2819 

3-01-070-01 - Fugitive Leaks 
3-01-070-02 - Storage/Transfer 

Ketone Production - 2869 

3-01-091-05 - Methyl Ethyl Ketone (MEK) 

3-01-091-10 - Methyl Isobutyl Ketone (MIBK) 

Acetone - 2869 

3-01-091-01 - Acetone: General 
3-01-091-51 - Cunene Oxidation 
3-01-091-52 - CHP Concentrator 
3-01-091-53 - Light-ends Distillation Vent 
3-01-091-54 - Acetone Finishing Colwn 
3-01-091-80 - Fygitive Emissions: General 

Ketone Production - 2869 
3-01-091-99 - Other Mot Classified 
f Specify in Coflnents) 

Hal el c Anhydride 
3-01400-02 



2865 

Product Recovery Absorber 



3-01-100-03 
3-01-100-04 
3-01-100-05 



3-01-100-99 



Vacuin System Vent 

Brlquettlng 

Secondary Sources (Dehydration 

Colyran, Vac uini System, 

Fractionation Coluinnl 

Other Not Classified 

(Specify in Cowinents) 



Silver Catalyst 



Aldehydes Prodyctlon - 2869 

Formal dehyde -2869 
3.01-120.01 - Fonmal dehyde : 
3-01-120-02 - Fomaldehyde: Mixed Oxide 

Catalyst 
3-01-120-05 - Absorber Vent 
3-01-120-06 - Fractionator Vent 
3-01-120-07 - Fygitive Emissions; General 

hy» 

3-01-120-11 - Aeetal dehyde from Ethylene 

3-01-120-12 - Acetaldehyde froii Ethanol 

3-01-120-13 - Off -Air Absorber Vent 

3-01-120-14 - Off-Gas Absorber Vent 

3-01-120-17 - Fugitive Bnlssions: General 

B^uty ra I dehyde - 2869 
3-01-120-21 - General 



Acrolein - 2869 

3-01-120-31 - CQ2 Stripping Tower 
3-01-120-32 - Aqyeoys Acrolein Receiver 
3-01-120-33 - Oistiilatlon System 
3-01-120-34 - Refrigeration Unit 
3-01-120-37 - Fugitive Eirisslons: General 
3 -or- 1 21-99 - Other Mot Classlhed 
(Specify In Cannentsl 



Organic Dy es/Pigments - 2865 
3-01-121-99'- Other Mot CI ass 1 f 1 ed 

(Specify In Coniientsl 



rene - 



Chlorop 

3-01-124-01 

3-01-124-02 

3-01-124-03 

3-01-124-04 

3-01-124-05 



3-01-124-06 
3-01-124-07 
3-01-124-80 



2869 

General 

Butadiene Bryer 

Chlorlnatlon Reactor 

Dichlorobutene Stin 

Isomerlzation & 3.4 OCB 

Recovery Vent 

Chloroprene Stripper 

Brine Stripper 

Fugitive Enilssions: General 



Organohalogens Production - 2869 

Ethylene 01 chlori de - 2869 

3-01-125-01 - Ethylene Di chloride via OxycWorlnation 

3-01-125-02 - Ethylene Dichloride via Direct Chlorination 

3-01-125-04 - Caustic Scrubber 

3-01-125-05 - Reactor Vessel 

3_0l_125-O6 - Olstillation Unit 

3-01-125-09 - Fugitive Qnlssions: General 

Chlorowethanes - 2869 

3-01-125-10 - General 

3-01-12S-11 - Recycled Methane Inert-Purge Gas Vent 

3-01-125-12 - Orying Bed Regeneration Vent 

3-01-125-14 - Fugitive Ewissions: Generil 



Ethyl Chloride 
3-01-125-15 



2869 
Ethyi Chloride; 



General 



Perchloroethylene - 2869 

3-01-125-20 - General 

3-01-125-21 - Distillation Vent 
3-01-125-22 - Caustic Scrybber 
3-01-125-24 - Fugitive Emissions: General 

l.l.l-TrichlQroet hane {Methyl Chlorofoini) - 2869 

3-01-125-25 - General — 

3-01-125-26 - HCL Absorber Vent 
3-01-125-27 - Drying Colwn Vent 
3-01-125-28 - Of sti nation Colyw Vent 
3-01-125-29 - Fugitive Emissions: General 

Trichloroethylene - 2869 
3-01-125-30 - General 
3-01-125-31 - Distillation Unit 
3-01-125-32 - Neutral izer 
3-01-125-33 - Product Recovery Col mo 
3-01-125-34 - Fugitive Emissions: General 

Chlorobenzene - 2869 ■ 
3-01-125-35 - General 



3-01-125=41 



General 



Crackirig Furnace 
3-01-125-42 - HCL Recovery 
3-01-125-43 - Light- ends Recovery Vent 
3-01-125-44 - Drying Colinn/Dichloroetliane 
3-01-125-45 - Drying Colunn/Vinyl Chloride Monaiter 
3-01-125-46 - ppoduct Recovery Still 
3-01-125-47 - Cracking Furnace Decoking 
3-01-125-50 - Fuguitive Dnissions: General 

Vinylldtne Chl oride ^ 2869 

3-01-125-51 - General 

3-01-125-52 - Deliydrochlori nation Reactor Purge Vent 

3-01-125-53 - Oistillation Colynn Vents 

3-01-125-5S - Fugitive Emissions: General 



Chlorinated Organics 
I-01-125-99 - Chlorine Organics 



Other Not Classified - 2869 
Specify in Codtnents 



BrofBinated Organics - 2869 
3-01-lZb-99 - Bromine Organ i c s 

Fl uorocar bons/Chlorofluorocarbons - 2869 
3-01-127-01 - General '^'^ '^ ^ 

3-01-127-02 - 01 sti nation Column 
3-01-127-03 ~ HCL Recovery Colunn 
3-01-127-80 - Fugitive Eiilssions: General 

Aimoniuiii Sulfate - 2873 
3-01-130-04 

3-01-130-05 



Rotary Dryer 
Fly id Bed Dryer 



Organic Acids Production - 2869 

Acetic Acid - 2869 

3-01-132-01 - Acetic Acid via Methanol 
3-01-132-05 - Acetic Acid via Butane 
3-01-132-10 - Acetic Acid via Acetaldehyde 



Acrylic Acid^ 
3-01-132-21 . 



3-01-132-22 
3-01-132-23 
3-01-132-24 
3-01-132-27 



2869 
General 

Quench Absorber 
Extraction Colyin 
VacuLBi Systai 
Fugitive Enissions; 



General 



Organic Acids Production - 2869 
3-01-132-99 



Other Mot Classified 
{Specify In Cotiinents) 



lydrtde 

1^^-133-01 - General 
3-01-133-02 - Reactor By-Product Gas Vent 
3-01-133-03 - Distillation Colynn Vent 
3-01-133-80 - Fugitive Emissions: General 



Esters Production 
3-01-137-99 



2869 
Acrylates: Specify In 
Ccnments 



?tyi 

3-01-140-01 - Raw Material Handl ing 
3-01-140-02 - Grinding/Hilling 
3-01-140-03 - Mixifig 
3-01-140-04 - Ma ste Handling 
3-01-140-05 - General 



Bispihenol A 
3-01-152-01 



2869 
General 



Butadiene -2869 

3-01-153-01 - General 

3-01 -153-10 - Houdry Process: General 

3-01-1 S3-U - Flue Gas Vent 

3-01-153-12 - Dehydrogenation Reactor 

3-01-153-20 - N-Butene Process: General 

3-01.153-21 - Flue Gas Vent 

3-01-153-22 - Hydrocarbon Absorber Column 

3-01-153-80 - Fugitive Emissions: General 

Cumene Production - 2865 

3-01-156-01 - General 

3-01-156-02 - Benzene Orylng Colum 

3-01-156-03 - Catalyst Hix Tank Scrubber Vent 

3-01-1S6-04 - Wash-Decant Syst^i Vent 

3-01-156-05 - Benzene Recovery 

3-01-156-06 - Cunene Distillation System Vent 

3.01-156-07 - OIPB Stripping Vent 

3-01-156-80 - Fugitive E«iss1ons: General 

Cyclohexane - 2865 

3-01-157-01 - General 

3-01-157-02 - Blowdown Tank Discharge 

3-01-157-03 - Pumps/Valves/Compressors 

3-01-157-04 - Catalyst Replacenent 

3-01-157-80 - Fugitive Emissions: General 

Cyclohexanone/ol - 2869 

3-01-1 S8-01 - General 

3-01-158-80 - Fugitive Emissions: General 

Cyclohexanone/ol - Cyclohexane Qjnidatlon Process 
- 2869 



3-01-158-02 - High Pressure Scrubber Vent 
3-01-158-03 - Low Pressure Scrubber Vent 

Cyclohexanone/ol - Phenol Hydrogenation Process 
- 2869 

3-01-158-21 - Hydroge nation Reactor Vent 

3-01-158-22 - Distillation Vent 

Vinyl Acetate - 2869 

3-01-167-01 - General 

3-01-167-02 - Inert-Gas Purge Vent 

3-01.167-03 - CO? Vent 

3-01-167-04 - Inhibitor Mix Tank Discharge 

3-01-167-80 - Fugitive Emissions: General 

3-01-167-99 - Specify in CoHwents 



Ethyl benzene 
3.0!-!69-0i . 
3-01-169-02 . 
3-01-169-03 . 
3-01-169-04 - 
3-01-169-05 . 
3-01-169-06 . 
3-01-169-80 - 



-2865 
General 

Alkylatlon Reactor Vent 
Benzene Drying 
Benzene Recovery/ Recycle 
Ethylbenzene Recovery 
Pol ye thyl be nztne Recovery 
Fugitive Eiilssions: General 



I thy 1 en e Oxide - 2869 
3-01-1/4-1)1 - General 

3-01-174-02 - Air-0'xidatiion Process Reactor-Main Vent 
3-01-174-10 - .Oxygtn-Oxidatlon Process Reactor-C^02 Purge Vent 

3-€l-l 74-11 - Oxyfen-O'xldation Process Rtactor-Argoin Purge ¥ent 
3-01-174-21, - Stripper Purge Vent 
3-0i"174-80 - Fugltivi EnTSslons: Gtneral 



Oleflos Production - 2869 



Ethylene - 

3-01-197-01 



28i9 
"■■^~5"eneri1 



Glycerin (Glyctroll - 2869 

l-0i-M76^01 - Geoeral 

3-01-176-10' - Chi ori nation Process: General 

3=01-176-11 - COg Absorber Vent 

3-01-176-12 - Evaporator 

3-01-176-13 - Concentrator 

3-01-176-14 - Stripping Co1«n 

3-01-176-15 - Light-ends Stripping CoImji 

3-01-176-16 - Solvent Stripping Column 

3-01-176-17 - Product 01'stillatlon Colufin 

3-01-176-18 - Cooli:n-g Tower 

3-01-176-30 - O'Xidatfon Process: General 

3-01-176-31 - Li§ht-ends Stripper 

3-01-176-32 - Concentrator 

3-01-176-33 - Glycerin Flasher Coltmn 

3-01-176-34 - Product Distillation Column 

3-01-176-80 - Fugitive Emissions: General 



Toluene 

3-01=181 

3-01-181 
3-01-181 

3-01-181 
3-01-181 
3-01-181 
3-01-181 
3-01-181 
3-01-181 
3-01-181 



2865 



Dll'socyanate 

-ll - General 

-02 - Sulfuric Acid Concentrator 

-03 - titration Reactor 

-04 - Catalyst Ftnratlon 

-05 - IDA Vacyui Distinatlon Unit 

-Oi - Dichlorobenzene Solvent Recovery 

-07 - 101 Flash Olstniatlon 

-08 - TDI Purification 

-09 - Residue Vacuw. 01 still ition Unit 

-10 - HCL Absorber 

-80' - Fugitive Emissions: teneral 



Hethyl Wethacry)ate - 2369 

3-01-190-01 - General 

3-01-190-02 - Acetone Cyanohydrin Reactor Off-Gas 

3-01-190-03 - Recovery Columns 

3-01-190-04 - Acetone Evaporation Vacuuii Vent 

3-01-190-10 - Hydrolysis Reactor 

3-01-190-11 - Distillation Unit 

3-01-190-12 - MMA 1 Light-ends Distillation Unit 

3-01-190-13 - Acid Distillation 

3-01-190-14 - MMA Purification 

3-01-190-80 - Fugitive Emissions: General 

Nitrobenzene - 2865 

3-01-195-01 - General 

1-01-195-02 - Reactor & Separator Vent 

3-01-195-03 - Acid Stripper Vent 

3-01-195-04 - Washer S Meutral I ler Vent 

3-01.195-OS - Nitrobenzene Stripper Vent 

3-01-195-06 - waste Acid Storage 

3-01-195-80' - Fugitive Ealssions: General 



3-01-197-41 - FT ye Gas Vent 

3-01-197-42 - Pyrolysis Furnace DecQklng: 

3-01-197-43 - Acid Gas Removal 

3-01-197-44 - Catalyst Regeneration 

3-01-197-45 - Compressor Lub© Oil Vent 

3-01-197-49 - Fugitive Em.isslons: General 

Propylene - 2869 
3-C)'l-l§7-OS - General 
3-01 -197 -06 - Reactor 
3-01-197-07 - Drying Tower 
3-01-197-08 - Light-ends Stripper 
3-01-197-09 - Fugitive Enlsslons: General 

Butyl e ne - 2869 
1-01-197-1O - General 



3-01 -197 -99 



Phenol - 2865 
3-01-202-01 - 
3-01-202-02 - 
3-01-202-03 - 

3-01-202-04 - 
3-01-202-05 - 
3-01-202-06 - 
3-01-202-10 - 

3-01-202-11 - 
3-01-202-80 - 



Other Not Classified 
I Specify in Cwments) 



Generil 

C'Unieine Oxidation 

CHP CofKentrator 

Light-ends Of still ation Vent 

Acetone Finishing Colmn 

Phenol Ms tin ation Coluin 

Oxidate Wash/ Separation 

CHP Cleavage Vent 

Fugitive Dilssions: Ge^neral 



Propylene O'X 

3-01-205-02 

3-01 -2 OS -03 

3-01-205-04 

3-01.205-05 

3-01-205-06 ■ 

3-01-205-07 

3-01-205-08 ■ 

3-01-205-09 



3-01. 
3-01. 
1-01- 
3-01- 
3-01- 
3-01- 
3-01. 
3-01- 
3-01- 
3-01- 
3-01- 
3-01- 



•205-21 

■205-22 
■205-23 
■205-24 
■205-25 
■205-26 
205-27 
■205-28 
205-29 
205-30 
205-31 



3-01-205-32 - 

3-01-205-40 - 
3-01-205-41 - 
3-01-205-42 - 
3-01-205-43 - 
3-01-205-44 - 
3-01-205-45 - 
3-01-205-46 - 
3-01-205-47 - 



ide - 2^869 

- General 

- Chlorohydrlnatio^n Process: General 

- Vent Gas .Scrubber Vent 

- Saponification Column Vent 

- PO Stripplngi Coiunn Vent 

- Light-ends Stripping Coiiam Vent 

- PO Final Distniatlon Colunn Vent 

- DCP DistllTatioin Coiuran Vent 

- DCIPE Of stm ation Coliiin Vent 

- rso'butane HydroperO'Xfde Process: General 

- O'xidation Reactor Scrubber Vent 

■ TBA Stripping Column Vent 

■ Catalyst Mix Tank Vent 

■ PO Stripping Col tun Vent 

. Crude TBA Recovery Coliam Vent 

. TBA Wash-De^cant Systai Vent 

. Was'te water Stripping Colunn Vent 

• Solvent Grubber Vent 

■ Solvent Recovery CoVuBin Vent 

• Water Strlppfng Coliitn Vent 

■ Propylene Glycol i D1 propyl ene Glycol 
Combined Coluran Vent 
Flue Gas Vent 

Ethyl benjene Hydroperoxide Process: General 
Oxidation Reactor Scrijb^.ber Vent 
Falling F11« Evaprator Vent 
Catalyst Mix Tank Vent 
Sepiratlon Col mm Vtnt 
Light-ends Stripping Colwin Vent 
Propylene Recovery Coliymi Vtiit 
Product Hash-Oe^cant Syst« ¥tit 



3-01-205-48 - Mixed Hydrocarbon Hash-Decant Systai Vent 
3-01-205-49 - Ethyl benzene Wash-Decant Systei Vent 
3-01-205-50 - Ethyl benzene Strfpplrtg Coluiw Vent 

3-01-205-51 - Light %drocarbon Stripping Colimn Vent 
3-01-205-52 - «A-AP Stripping Column. Vent 

3-01-205-53 - Dehydration iReactor SystCT Vent 
3-01-205-54 - Light lapyrlties Stripping Col iMsn Vent 
3-01-205-55 - Styrtne Finishing Coluin Vent 
3-01-205-80 - Fugitive Eiiissions: General 

Styrent - 286S 
3-01-206-01 - General 

3-01-206-02 - Benzene R^ecycle 
3-01-206-03 - Styrene Purification 
3-01-206-80 - Fuigitlve EiilssloflS:: General 



Caprel' actum 
■3-01-210-01 
3-01-210-02 
3-01-210-03 
3-01-210-04 
3-01-210-05 
3-01-210-06 
3-01-210-0^7 
3-01-210-08 
3-01-210-09 
3-01-210-10 



3-01-210-80 - 



- 286i 



General 

Cyclohexanone Pyrlfication Vent 

Dehydrogenition Reactor Vent 

01 ew Reactor 

Neutral izatlon Reactor Vent 

Solvent Se pa r a 1 1 n/ iec ov e ry 

Oximation Reactor' I Separator 

Caprol actum Purification 

Amrooniiii Sylfate Drying 

AranonluBi Sulfate Cooling/ Screening/ Storage/ 

Loading 

Fugitive Emi'sslons: General 



2869 



Linear Altcylbenzen e 
3-01-211-01 - QlefTn~PFoces s 
3-01-211 
3-01-211 

3-01-211 

3-01^211- 

3-01-211 

3-01-211 

3-01-211- 

3-01-211 

3-Ql-?n 



Generjj! 

02 - Benzene Drying 

03 - Hydrogen Fluoride Scrubber Vent 

04 - Vacuum Refining 

21 - Chlonnation Process: General 

22 - Parra fin Orbing Column Vent 

23 - HCL Absorber Vent 

24 - Atmospheric Wash-Decant yent 

25 - Benzene Stripping Column yent 
80 - Fugitive Eimssions: Gene'-al 



Alcohols Pro^ductlon - 286§ 



Methanol - 
3-01-250-01 



2869 

■"^^eneral 



3-01-250-02 - Purge Gas Vent 
3-01-250-03 - Olstlllatlon Vent 
3-01-250-04 - Fugitive Eitlsslons: General 

Alcohols Production - 2369 

3-01-210-OS - Ethanol fro« Ethylene 



3-01-250-10 

3-01-250-15 
3-01-250-20 
3-01-250-25 

3-01-250-99 



Ethanol by Fermentation 

Isopropanol 

Alcohols by Oxo Process 

Fatty Alco'hoils by 

Hydrogenatlon 

Other Not Classified 

f Specify In Comnents) 

2869 



Ethylene Glycol 

1-01-2S1-01 - General 

3-01 -251 -02 - Evaporator Purge Vent 

3-01-251-03 - Water Rewiioval Stean-Jet iEJ.ector 
3-01-251-04 - DIstniation Colunin Vent 

3-01-251-80 - Fygltivf Emlsslofls: General 

Ethers Production - 2869 
3-01-252-01 - General 



Glycol Ethers - 2869 
3-01-253-01 - Gentral 

3-01-253-02 - Vacuum System, Vent 
3-01-253-05 - Catalyst-Hetha.nol Mix Tank 
3-01-253-06 - Methanol Reco¥ery Co1i«n Vent 
3-01-253-15 - Catalyst-Ethanol Mix Tank 
3-01-253-li - Ethanol Recovery Coluan Vent 
3-01-253-25 - Catalyst-Butanol Mix, Tank 
3-01-253-26 - Butanol Recovery Coluwi Vent 
3-01-253-80 - Fug1tf¥t Emissions: General 

iNltrlles Production - 2869 
3-01-254-01 - Acetonitrile 

Acrylonltrlll^- 2869 

I-01-2S4-05 - General 
3-01-2S4-06 - Absorber Vent: MoTOal 
3-01-254-07 - Absorber Vent: Startup 
3-01-254-08 - Recovtry/Pyrlflcation Colunn Vent 

3-01-254-09 - Fugitive Emissions: General 

Adfponltrlle - 2869 

3-01-254-10 - via Adipfc .Acid: teneral 



3-01-2S4-11 - Anmonii Recovery Still 
3-01-254-12 - PrO'duct Fractlonator 
3-01-254-13 - Product Recovery Vent 

3-01-254-15 - via Butadiene: Ge-neral 

3-01-254-16 - Chi or! nation Reactor 

3-01-254-17 - Cyanide Synthesis 

3-01-254-18 - Cyanatlon/Isofflerlzatlon 

3-01-254-20 - Fugitive Bnlsslons: Generil 

Mi tr lies Production - 2869 
3-01-254-9§ - Other Itot Class! f I ed 

(Specify In C'Cranentsl 

Aromatlcs Production. - 2869 

Bioient Frouctlon - 2869 

'J-01-258-01. - General 

3-01-258-02 - Reactor 
3-01-258-03 - Olstmatiofl: Unit 

Toluene Production - 2869 

i-01-2b8-0& - General 
3-01-258-06 - Reactor 

3-01-258-07 - Distillation Unit 

Aromatlcs P roduction - 2869 
3-01-258-10 - p-Xylene ' 

Mixed X ylenes - 2869 

3-01-258-15 . General 
3-01-258-16 - Reactor 

3-01-258-17 - Distillation Unit 

Arowia tics Production - 2869 

3-01-258-80 - Fugitive Eralsslons: Generil 

3-01-258-99 - Other Wot Classified 

f Specify In Cofmientsl 

Chlorobe.n2ene - 2865 
3-01-125-35 - General 

3-01-301-01 - Tail Gas ■Scrubber 
3-01-301-02 - Benzene Orylf»g: Olstniation 
3-01-301-03 - Benzene Recovery 
3-01-301-04 - Heavy-ends Processing 
3-01-301-05 - MCB Oistniatlon 
3-01-301-06 - V.acyuii System' Vent 
3-.01. 301-07 - DCB Crystallization 



ChlorobeniZene - 2865 (continyedl 

1-01401-08 = OCB Crystal Hindi Ing/Load I ng 

3-01-301-10 - Catalyst Incineratlofi 

3-01-301-80 - Fuigitive Emissions: 'G€neral 

Carbon Tet rachloride - 2869 

3-01-302-il - General 

3-01-302-02 - Distillation Vent 

3-01-302-03 - Caustic Scrubber 

3 -01 -302 -Ml - Fiugitlve Eiiii sslo^ns: General 

j11.yl ~_" " " 

3-01-303-0! - Chlorlnatlon Process: Ge^neral 

3-01-303-02 - HCL Absorber 

3=01-303-0'3 - Light-ends Distillation Col urn 

3-01-303-04 - Allyl Chloride Oistinitlon Colywn 

3-01-303-05 - DIchloropropene Distillation Column 

3-01-303-80 - Fugitive Emissions: General 

Allyl Alcohol - 2869 

'J^rraiR-Ol - Seneral 

3-01-304-02 - Catalyst Prepiration 

3-01-304-03 - Filtration System 

3-01-304-04 - Light-ends Stripper 

3-01-304-05 - Distillation Systan Condenser 

3-01-304-80 - Fugitive Enisslons: General 

EpIchlO'rohydrin - 2869 

3-01-305-01 

3-01-305-02 

3-01-305-03 
3-01-305-04 
3-01-305-05 
3-01-305-80 



Generar 

E pox I da t ion Reactor 
Azeo trope Colum 
Light- ends Stripper 
Finishing Colynn 
Fuyitive Enlssions: 



General 



Generil Processes - 2865,, 2869 



3-01-soo-or 

3-01-810-01 
3-01-820-01 
3-01-830-01 
3-01-840-01 



Fuigitive It ales 

Air Oixidatiow Units 

U'a s tewa te r Se pa r a tor s 

Storage/ Transfer 
Distillation Units 



Inorganiic Chemical Storage 

Fixed toof Tanks 

3-01-870-01 - Hydrochloric Acid: Breathing Loss 

3-01-870-012 - Hydrochloric Add: Working Loss 

3-01-870-03 - Hydroflyoric Add: Breathing Loss 

3-01-870-04 - Hydroflyoric Add: Working Loss 

3-01-870-05 - Ml trie Acid: Breathing Loss 
3-01-870-06 - Nitric Acid: Working Loss 

3-01-870-07 - Phosphoric Acid: Breathing Loss 
3-01-870-08 - PhO'Sphoric Acid: Working Loss 

3-01-870-09 - Sulfuric Add: Breathing Loss 

3-01-870-10 - Sylfoirlc Acid: Working Loss 

3-01-870-97 - Specify Llqyid: Breathlfii Loss 

3-01-870-98 - Specify Llqyid: Working Loss 

F'loating Roof Tanks 

3-01-875-01 - Carbon Disulfide: Br ea thing Loss 
3-01-875-02 - Carbofii Disulfide: Working Loss 

3-01-875-97 - Specify Llqyid: Breathing Loss 
3-01.875-§8 - Specify Llqyid: Wofking Loss 



Inorganic Cheroical Storage 

Pressure Tanks 

3-01-88S-01 - Ammonia: Withdrawal Loss 

3-01-885-02 - Carbofl Monoxide: Withdrawal Loss 

3-01-885-03 - Chlorine: Withdrawal Loss 

3-01-885-04 - Hydrogen Cyaniide: Withdrawal Loss 

3-01-855-05 - Sulfur Dioxide: Withdrawal Loss 

3-01-835-99 - Specify Gas: Withdrawal Loss 

ChMlical Man yfacturing - Fugitive Ewisslons * 
3-^1-881-01 - Specify In Comments Field 
3-01-888-02 - Specify in Conments Field 
3-01-888-03 - Specify in Conroents Field 

3-01-888-04 - Specify In Coinnents Field 
3-01-888-OS - Specify in Coranients Field 



Chenical Hanufacturing - Fuel Fired Equipime'nt 

Process Heaters 

'3-01-§00-01 - D"l still att Oil (No. 21 

3-01-9001-02 - Residual Oil 
3-01 -'900-03 - Natural Gas 
3-01-900-04 - Process Gas 

Incinerators 

3-01-900-11 - O'i still ate Oil (No. 21 

3-01-900-12 - Residual Oil 

3-01-9O0-13 - Natural Gas 

3-01-900-14 - Process Gas 

Waste Gas Flares 
3-01-5CKP19 - General 

Cheraical Manyf icturlng - Other Not Classified 
3-0l-99§-§8 - Specify In Conments ^ "' 

3-01-999-99 - Specify In C^omnents. 

FOOD AND AGRICULTURE - 



WUiOR, GTOUiPS 01, 02, 07., 20, 21, 12, 44, i 51 

Alfalfa Oehydrating - 2048 
3-02-001-02 - Primary Cyclone i Dryer 

3-02-1001-03 - iMeal Collector Cyclone 
3-02-0€il-04 - Pellet Cooler Cyclone 

Co'ffee ioastin g - 20'9'5 

Direct Fired Roaster 



3-02-002-01 
3-02-002-02 
3-02-002-03 
3-02-002-99 



Indirect Fired Roaster 
Stoner/Cooler 
Other Mot Classified 
(Specify in Conments) 



I nstan't Coffee Products - 
3-02-003-01 - Spray Dryer 



2095 



Cotton Ginning - 0724 
3-O2-0O4-01 - Unl oading Fan 
3-02-004-02 
3-02-004-03 

3-02'-004-04 



3-02-004-10 



Seed Cottoii Cltanlng Systen 

Stick/Burr Machine 
MIscellantO'US fLInt Cleaner/ 
:Battery Candensers/Master Trash/ 
Overfllow/Mote FansI 
General (Entire Process, 
Alternative to Above 1 



Feed m4 'Grain Teralnal Elevators - 51S3, 4221, 
3-02-005-03 - Cleinifig "^^^ 

3-02=005-04 - Drying 

3-02-005-05 - Uniloadirtg fReceivlngl 
3-02-005-06 - Loading (Shipping) 
3-02-005-07 - Reffloval frma Bins {Tynnel 
3-02-OO5-0'8 - Elevator Ltgs fHeadhousel 
3 -02 -005 -09 - Tripp€r f Gallery Belt) 
J -02 -005- 10 , lisnovaf frm Wn% fTunml 



4463 Oat Mining - 2041 
3 -02 -00 7-60 - General 



Bel t) 



Belt I 



3-02-005- n - Elevator Legs (Headhoustl 



Feed! and Grain Coiuntry Elevators 

3-02-506-03 - Cleaning ^— " 

3-02-006-04 - Drying 

Unloidlnf 

Loading 

Removal from Bins 
3-02-006-08 - Elevator Legs 
3-02-006-09 - Removal fron: Bins 



3-02-006-05 
3 -02 -006 -Oi 
3-02-006-07 



5153, 4221 



Rice Mlllin-g - 2044 
j=0Z-007-/l - Grain Receiving 

3-02-007-72 - Precltaning/Handling 

3-02-007-73 - Drying 

3-02-007-74 - Cleaning and Mlllhoose 



Soybean Mills 
3-02-007-81 - 
3-02-007-82 - 
3-02-007-83 - 
3-02-007-84 - 
3-02-007-85 
3 -02-007 -86 
3-02-007-87 
3-02-007-88 
3-02-007-89 
3-02-007-90 
3-02-007-91 



- 2075, 2041 
Grain Receivl ng 
Grain Handling 
Grain Cleaning 

Drying 

Cricking I Oehulling 

Hull Grinding 

Bean Con^ntfoning 

iFlallng 

Meal Dryer 

Mieal Cooler 

Bulk Loadllng 



3-02-006=10 - Elevator L^egs 



Barley Hilling - 2041 
3-02-007-03 - Barley CI eaning 

3-02 -007 -05 - Barley Flour Mill 

Milo Mining - 2041 
3-02-007-0^ - Ml 10 CI ean I ng 

Our^ Mill s - 2041 
3-02-007-11 - Grain Receiving 
3-02-007-12 - Precleanlng/Handllng 
3-02-007-13 - Cleaning House 
3-02-007-14 - Ml 11 house 

Rye Mining - 2041 
3-02-007-21 - Grain Receiving 

3-02-007-22 - Precleanlng/HaiTdltng 
3-02-007-23 - Cleaning House 
3-02-007-24 - Mniho'use 



Wheat Mills 
3-02-007-3! 



2041 

Grain Receiving 



3-02-007-32 - Precleanlng/Handllng 
3-02-007-33 - Cleaning House 

3-Q'2-007-34 - Mil 11 hoy st 

Dry Corn Milling - 2041 
i=U2-007-4l - Grain Bece iv I ng 

3-02-007-42 - Grain Drying 
3-02-007-43 - Precleaning/Handling 
3-012-007-44 - Cleaning House 
3-02-0Q7-4S - Degemlnf and Mining 

Corn yet Milling - 2046 
3-OZ-00/-51 - Grain Rece I v I ng 
3-02-007-52 - Grain Handling 
3-02-007-53 - Grain Cleaning 
3-02-007-54 - Dryers 
3-02-0O7-S5 - Bulk loiding 
3-02-007-56 - Hininf 



Feed Ma ny fae tore - 2048 
3-02-008-02' - Grain Rtce I v I ng 
3-02-008-03 - Shipping 
3-02-0O8-O4 - Handling 
3-02-008-05 - Grinding 
3-02-008-06 - Pellet Coolers 

B.eer Prodyctlon - 2082 
3-02-009-01 - Grain Hindi f ng 
3-02-009-02 - Drying Spent Grains 
3-02-009-03 - Brewing 

3-02-009-04 - Aging 
3-02-0109-05 - Malt" Dryer 

Whiskey FerTwentatloin - 2085 

3-02-010-01 - Grain Handling 
3-02-010-02 - Drylngi Spent Grilns 
3-02-010-03 - Aging 
3-02-010-04 - Fe men tat I on Tank 

Wines, Brandy, and Bran dy Spirits 

3-02-011-03 - Aging 



2084 



3-02-011-04 
3-02-011-05 
3-02-011-06 

3-02-011-99 



Fennientation: Tank^^^ 
FenBentatlon at 52* F 
Fennentation at 80* F 
Other Not Classified 
f Specify in Comientsl 



Fi sh Processing - 2077., 2091 
3-oz-oi2-or - Cookers-Frtsh iFI sh &rap 
3-02-012-02 - Cookers-Stale Fish Scrap 
3-02-012-04 - Canning Cookers 
3-02-012-05 - Steal Tube Dryer 
3-02-012-06 - Direct Fire Dryer 

Mteat Swokehouses - 2012, 201 3 
'3-0Z-O13-O1 - Coii:blned Operations 

Starcli Manyfacturing - 20 46 
3-0Z-014-01 - Conblned Opera 1 1 oa s 

Sugar Can® P'rocess fng - 2i06i, 206.2 
3-6l-015-§§ - Other tot Classlfltd 



f Specify In C 



tsl 



Sug ar Beet Processirig - 2063 

3 -{S 2 -01 6 -01 - Dryer ^^~" 
3-02-016=99 - Other Mot Classified 
(Specify In Comments) 

Peanut ipTocessl ing - 2 076., 2079. 2099 
3-02-017-99 - Other Mot nassffied 
f Specify in Canments) 

Candy Manuficturlng - 206 5, 2066 
3-02-018-9§ - Other Not Classiried 

{Specify in Comneotsl 



Vegetable Oil Processing 
- 2Q46. 2074, 2076. 2079 

3-02-019-01 - Corn Oil: General (2046 3 

3-02-019-02 - Cotto^nseed Oil: ■General (20741 

3-02-019-03 - Soybean Oil: General (20751 

3-02-019-04 - Coconut Oil: General (20761 

3-02-019-05 - Peanut Oil: General (20761 

3-02-019-99 - Other Not Classified (2076, 2079) 
(Specify In Comnentsl 

Vegetable Oil Processing - General Processes 
for A11 Prodytts"- M46. 2074, 2076 ,""2079 



Bakeries « 2051, 2052 

3-02-032-01 - Bread Baking: Sponge- 
Oough Process 

3-02-032-02 - Bread Baking: Straight- 
Dough Process 

3-02-032-99 - Other Mot Classified 
(Specify in Ccwinentsl 

Tobacco Proc e ssing - 2111. 2121, 2131, 2141 
3-02-033-99 - Other Hot Classified 
(Specify in ConMentsI 

Deep Fat Frying - 2099, 2017. 2051,2092 

— fm. ^ 



Speci fie Prodycts/Genera l '3-0Z-036-01 - Coo'klng Vats: teneral 



I^02-019-rr- Oil txtraction 
3-02-019-12 - Meal Preparation 
3-02-019-13 - Oil Refining 
3-02-019-14 - Fugitive Leaks 

3-02-019-15 - Sol' vent Storage 

Beef Cattle Feed Lots ^ 0211 
3-02-020-01 - Feed Lots - Seneral 
3-02-0'20-02 - Feed, Lots - General 

Cotton Seed Dellnting - 0723 

3-OZ-02Z-01 - Acid Delinting of Cotton See'ds 

Seed Production and Processing - 0180. 5191 
T-02-0'25^01 - Seed Hand1ln,g". General ' 

Mushroom Growing 

3-01-028-01 - Gene r,al 

Dairy Products -2021., 2022., 2023. 2024. 2026 
1^2-030-01 - Milk Spray-Dryer 
3-02-030-99 - Other tot Classified 
( Spec t fy i n Comments | 



4463, 4221 



Export Grain Elevators 

34)2-031-03 - Cleaning 

3-02-031-04 - Drying 

3-02-031-05 - Unloading 

3-012-031-06 - Loading 

3-02-031-07 - Ranoval from Bins (Tunnel 

3-02-031-08 - Elevator Legs 

3-02-031-09 - Tripper (Gallery Belt) 

3-02-031-10 - Ranoval from Bins (Tunnel 

3-02-031-11 - Elevator Legs 



Bell t) 



Belt} 



Food i Agriculture - Fugitive Eniiiisslons 
■3-02-888-01 - Specify in CoBraents Field 
3-02-888-02 - Specify In CoRiBents Field 
3-02-888-03 - Specify in CttHBitnts Field 
3-02-888-04 - Specify In Comients Field 
3-02-88.8-05 - Specify In Coairaents Field 

Food & Agriculture - Fuel Fired Equipment 

Process Heaters 

3.02. §00-01 - Distill ate Oil (io. 2) 
3-02-900-02 - Residual Oil 
3-02-900-03 - Natural iGas, 

Food ^._Agr'icult,yre - Other Mot Classified 
3-02-999-98 - Specify in Coflments 
3-02-999-99 - Specify in Comients 



PRIMARY METAL PRODUCT lOM - MAJ'OiR GROUPS 10 & 33 

Alurofnua Ore - Bauxite - lOSl 
j-UJ-OOO-01 - Crushing/Handling 

3-03-000-02 - ,Drying Ov« 

Aluminum Ore: ElectrQ-Redyctlo n - 3334 
3-03-001-01 - Prebaked leduction Cell 

3-03-001-02 - Horlzon'tal Stud Soderberg Cell 

3-03-001-03 - Vertical Stud Soderb&rg 

3-Q13-OOI-O4 - Materials Handling 

3-03-001-05 - Anode Bakirig Fyrnact 

3-03-001-06 - Degassing 

3-03-001-07 - Roof Vents 

3-03-'001-08 - Prebake; Fugitive Ewlsslons 

3-03-001-09 - H.S.S.: Fugitive eilsslons 

3-03-M1-10 - V.S.S.,: Fugitive Eiiissiorts 

3-03-001-11 - Anode Baking: Fugitive EmlsstofliS 

Aliuiiifniia Hydroxide Calcining - 3334 

3-03-0i0f-51 - Overall Pr«,ess 



By-srodyct Coke Md,nufac tyring - 3312 
3-C!-jy3-01 - Oven Chirglng 
3-Ci-303-03 - Oven Pushing 
3-C1-J.D3-04 - Quenchlni 

3-Ci-:iOi3-05 - Coal Unloading 

3-C2-303-06 - O'ven Uii4erf1ring 

3-02-:O3-07 - Coal Crushini/Kandllng 3 

3^1-003-08 - Oven/Door Leaks 

3-Ci-J03-09 - Coal Conveying 

3-C2-:i03-10 - Coal Crushing 

3-Li-3Q3-ll - Coal Screening 

3-:5-:»03-12 - Cokt Crushlfjg/Screening/Handling 

3-Cj-a03-O - Coal Preheattr 

3-C3-G03-14 - Topside Leaks 

3-C3:-4:03-15 - Gas By-Prodyct iPlant 

3-C3-ai3-li - CO'il Storage Pile 

Coke Fanuifacture: B.ehl¥es - 3312 >" 
3-C.3:-^4-01 ~ Seoerat 

Friiary Copper Swelte rs - 3331 
l^lJ^Qb-m - H y ltiiple Hearth to aster 

3-Ci-Ci05-03 - Reverbtratory' Smelting Furnace 
after Roaster 

3~C3-tjD5-04 ~ ConverterfAll Co^nfigur ations) 

3-03-005-05 - Fire (Furnace} Refining •* 

3-C3-O05-0-6 - Ore Conce-ntrate Dryer 

3-a-O05-0'7 - Reverberatory Smelting Fyrnace 

with Ore Charging |w/o Roasting) 
3-0-005-08 - Refined Metal Finishing Operations 

3-a-O05-09 - Flyidiied-Bed Roaster 

3-O-l»5-10 - Electric Siitltlng Furniace 

3-C3-€»0'S-n - El ectroTytTTTe fining 

3-CJ.-O0S-12 - Flash Sraelting 

3^3-005-13 - Roasting; Fugitive Enissions 

3-C3-O05-14 - Reverberatory Furnace: Fugitive 

EMissions 
3»C3-O0'5-15 - Converter: Fugitive Eiiilssions 

3-CJ-O05-16 - Ano-de Refining Fyrnace: Fygltlve 
E»lssfons 

3-a;-O05-l7 -- Slag CleanLng Fyrnace: Fygltlve 
£«iss1ons 

3-0-015-18 - Conwerter Slag Return: Fegitive 
Emissions 

3-C3-Q05-21 - Moranda Reactor 

3-C3-«35-22 - Slag Cleafi,1ng Furnace 

3-C3-O05-23 - Reverberatory Fyrnace w/ Convertor 

3-§3-O05-24 - MHltl-Hearth Roaster w/ Reverberatory 
Furnace * Convertor or 
Flyid Bed Roaster w/ Electric Fur nice 
I Convtrtor 

3-03^05-25 - Fluid Bed Ro-aster w/ Reverberatory 
Furnace I Convertor 



3-03-005-26 - Dryer w/ Electric Furnace i 

Cleaning Fyrnace & Convtrtor 
3-03-005-27 - Oryer «/ Flash Furnace 'I 

Convertor 
3-03-00S-28 - Dryer w/ Noranda Reactor & 

Convertor 
3-03-005-19 - Other Mot Classified 

(Specify In Coimentsl 



FtrroaHQy 
3-O3-O0S-O1 



3-03-006-02 - 
3-03-006-03 - 

3=03-006-04 - 
3-03-^06-05 - 

3-03-006-10 - 

3-03-006-11 - 
3-03-006-13 - 
3-0'3-006-14 - 
3-03-006-15 - 
3-03-006-16 - 
3-03-006-17 - 
3-03-006-99 - 



Electric 



Electric 



Smelting! 
Sielting 
Snel tl ng 



fOpen Fyrnace) - 3313 

- sot FeSI: Electric 
Furnaces 

- 751 FeSi 
Fyrnace s 

- 901 FeSI 
Furnaces 

Silicon Metal: Electric 
Smelting Furnaces 
snicowanganese: Electric 
Smelting Fyrnaces 
Ore Screening 
Ore Dryer 

Raw Hateriils Storage 
Raw Material s Transfer 
Ferromianganese: Blast Furnace 
Ferfosnicoin: Blast Furnace 
Cast House 

Other Not Classified 
(Specify in Consents) 



Ferroalloy (Sani' -covered Furnacel 
3-03-007-01 



3313 

Ferroianganese: Electric .Arc 



Furnace 
3-03-007-02 - Electric Arc Fyrnace {Other 

Alloys Specify in Camients) 
1-03-007-03 - Ferrochranlym - Electric Arc 

Furnace 
3-03-0-07-04 - Ferrochromiiumi Silicon - El tc trie 

Arc Fyrnace 



Iron Production 
3-03-008-{JI 



3312 
Blast Fyrnace : 



Ore Charge 
Agg Iterates 



3-03-008-02 - Blast Furnace 

Charge 
Blast Furnace Slag 
3-03-008-04 - Loader: HI -SI It 
3-03-008-05 - Loader: Lo-SIlt 
3-03-008-08 - Slag Crushing and Sllfng 
3-03-008-O§ - Slag Removal and DuBpIng 

Sintering - 3312 

3-03-008-11 - Raw Material StockpHts. Coke 



ireeie, Lliestow, Ore FIne'S 
3-O3-OO18-I2 - Raw Material Transfer/:Handling 
3-03-008-13 - Hindbox 
3-03-008-14 - Sinter Discharge End 
3-03-008-15 - Sinter Breaker 
3-03-008-16 - Sinter Hot Screen ing 
3-03-008-17 - Sinter Cooler 
3-03-008-18 - Sinter Cold Screening 
3-03-008-19 - Sinter Proctsslnf (Combintd 

Code Imcludts 15, l§, 17, 18| 
3-03-008-20 - Sinter Conveyor: Trmsfer 

Station 
3-03-008-21 - Unloading Ore, Penets» 

Limestone Into Blast Furnact 
3-03-008-22 - Blast Furnace Raw Materials 

Stockpiles: Ore, Pellets* 

Limestone, Cote, Sinter 



3-03-008-23 - Blast Furnace Charge Materlils 

Transfer/ Ha nidi ing 
3-03-008-24 - Blast tea, ting StO'ves. 
3-03-008-25 - Cast House 
3-03-008-26 - Blast Furnace Slips 
3-03-008-27 - Luap Ore Unlo^ading 

Fygltiwe Emissions: Roads 

3-03-008-31 - Unpaved'RO'ads: LDV 
3-03-'008-32 - Unpawed Roads: MQ'V 
3-03-008-33 - Unpaged Roads: iHOV 
3-0i3-008-34 - Paved iRoads: All 



Steel P roduc 
3-03-009-01 " 
3.03-00§-04 



3-03-009-06 
3-03-009-07 
3-03-009-08 

3-03-0€'9-10 
3-03-00'9-ll 
3-03-009-12 

3-O3-0€9-13 

3-03-009-14 

3-03-009-15 

3-O3-0iO9-16 
3-03-009-17 
3-03-009-18 
3-03-00i9-19 
3-03-009-21 
3-03-009-22 
3-03-009-23 

3-03-0'09-24 



3-03- 
3 -OS- 
S-OS ■ 
3-03 = 
3-03- 
3-Qi3- 
3-03= 
3-03- 



009-25 

•009-31 
009-32 
009-33 

■009-34 
■009-35 

■0=09-36 
•009-98 



3-03-009-99 



tlon - 3312 

- Open Hearth Furnace: Stack 

- Electric Arc Furnace ; Stack, 
(Alloy Steel} 

- Charging: EAF 

- Tapping: EAF 

- Electric Arc Furnace: Stack 
(Carbon Steel J 

- iPicfcl ing 

- Soaking>its 

- Grinding 

- Basic Oxygen Fyrnace: Opeoi 
Hood - Staclc 

- BjsIc Oxygen Furnace: Closed 
Hood - Stack 

- Hot iHC'tal llron) Transfer to 
Steel ma king Furnace 

- Charging; BOF 

- Tapping: BOf 

- Charging: Open Hearth 

- Tapping; Open Hearth 

- Teejiing (Unleaded Steel) 

- Continuous Casting 

- Steel Furnace Slag Tapping 
and Diiiiping 

- Steel Furnace Slag PrO'Cessing, 
C r u sh I ng a nd S i i i ng 

- Teen ing {Leaded Steel] 

- Hot Roll Ing 

- iMlachine Scarfing 

- Reheat Furnaces 

- Heat Treating Furnaces, Annealing 

- Cold Roll ing 

- Coating {Tin, Zinc, etc.| 

- Other Not Classified 
(Specify in Comraents) 



Lead Sflielters - 3332 

I^OJ-OIO-OI - Sintering: Single Stre«i 

3-O13-OIO-02 - Blast Furnace Operation 

3-03-010-03 - Dross Reverberatory Furnace 

3-03-010.04 - Ore Cruslifng 

3-O3-01Q-05 - JMiterials Handling {Inclydes 

11, 12. 13. 04. 141 
3-03-010-06 - Sintering: Dual Streaw, Feed EM 

3-03-010-07 - Slnttrinf: Oual Streaii 
Discharge End 



3-03-010-08 
3-03-010-09 

3-03-010-10 
3-03-010-11 
3-03-010-12 
3-03-010-13 

3-03-010-14 
3-03-010-15 
3-03-010-16 

3-03-010-1 7 
3-03-010-18 
3-03-010-19 

3-03-010-20 
3-03-010-21 

3-03-010-22 

3-03-010-23 

3 -03 -Oil 0-24 
3-03-010-25 

3-03-010-26 



Slag FiBne Furnaci 
Lead Orossing 
Crushing I Grinding 

Raw Material Unloading 

Raw Material Storage Piles 

Raw Material Transfer 

Sintering Charge Mixing 

Sinter Crushing/ Screening 

Sinter Transfer 

S i n te r F I ne s Re tur n Ha nd 1 1 ng 

Blast Furnace Charging 

BlaiSt Furnace Tapping" 

I Metal and Slagl 

Blast Furnace Lead Pouring 

Blast Furnace Slag Pouring 

Lead Refining/ Silver Retort 

Building 

Lead Casting 

Reverberatory or Kettle Softenfngi 

Sinter iMa.chine Leakage 

Sinter Dimp Area 



1061 



Molybedenum Ore Mining 

3-03-011-01 - Mining: Ge^neral 



3-O13-OII-O2 
3-03-011-99 



Milling: General 

P roce s % i ng ( Spec I f y in 

Coments) 



Titanium, FPte:tss1ng -3339. 3369, 3356 
3-03-012-01 - Chlorination 
3-03-012-02 - Drying Titanium Sand Ore 
(Cyclone Ejtitl 

3-03-012-99 - Other Not Classified 
f Specify in Coainentsl 

told pTOcessfng - 1041, 3341. 3339 
3-03-013-01 - Ml Ring/ Processing ' 



iing 



3-03-014-01 - Ore firindlni 
3-03-014-02 - Reduction Kiln 
3-03-014-03 - Dryers/Calclners 
3-03-014-99 - Others Not Classified 

(Specify in Ciomments) 



Taconite Iron 
3-03-023-01 - 
3-03-023-02 - 
3-03-023-03 - 
3-03-023-04 - 
3-03-023-05 - 
3-03-023-06 - 
3-03-023-0? - 
3-03-023-08 - 
3-03-023-09 - 
3-03-023-10 - 
3-03-023-11 - 
3-03-023-12 - 
3-03-023-13 - 



Ore Processing - 1011 

"Prfiiairy' Crushing 

Fines Cry sh ing 

Ore Screening 

Ore Transfer 

Ore Storage 

Dry Grinding/Milling 

Benton ite Storage 

Bentonite Blend Ing 

Traveling Grate Feed 

Traveling Grate Dfschargt 

Chip Regrlnding 

Indurating Furnace: Gas Fired 

Indurating Furnace: Oil Fired 



Tacorjifte Iron Ore Processing - 101 i ( contlnyedl 

3-01-023-14 - Indurating Rrlia.cerToal Fired 
3~03-0'23-l5 - Pellet Cooler 
3-03-023-16 - Pellet Transfer 
3-03-023-21 - Haul Road: R'OCk 

3-03-023-22 - Haul Road: Ticonite 

Metal Mining - General Processes - 1011-1099 ^ 

3-03-024-01 - Primiry Crushing (low iiolsture o^re) 

3-03-024-02 - Secondary Crushilng (low (nolsture ore) 

3-03-024-03 - Tertiary CrMShlng (low moisture ore) 

3-03-024-04 - Material Handllog flow moisture ore) 

3-03-024-05 - Primary Crushing (high wolsture ore) 

3-03-024-06 - Secondary Cryshlng I high nolsture ore) 

3-03-024-07 - Tertiary Crushing (high moisture ore) 

3-03-024-08 - Material Handling fhigh moisture ore} 

3-O'3-024-09 - Dry Grinding w/air conveying 

3-03-024-10 - Dry Grinding w/o air conveying, etc. 

3-03-024-11 - Ore Drying 

Zinc Sw elting - 3333 
3-03-030-02 - Multi'ple Hearth Roaster 
3-03-030-03 - Sinter Strand 
3-03-030-05 - Verticil Retort/El ectro- 

thenual Furnace 
3-03-030-06 - Electro'lytic Processor 
3-03-030-07 - Flash Roaster 
3-03-030-08 - Fluid IBed Roaster 
3-03-030-09 - Raw Material Handling and Transfer 
3-03-030-10 - Sinter Breaking and CoiOlIng 
3-03-030-11 - Zinc Casting 
3-03-030-12 - Raw Material Unloading 
3-03-030-14 - Crushing/ Screening 
3-03-030-15 - Zinc Melting 
3-03-030-16 - Alloying 

Priaary Metal Industries - Fuel Fired Equlpme'nt 

Process Heaters 

3 -03- MO -01 - 01 s tin ate Oil |No>. 2) 
3-03.9CW-02 - Residual Oil 
3-03-900-103. - Natural Gas 
3-03-9001-04 - Process Gas 

Inci nerators 

3-03-900-11 - 01 still ate Oil (Mo. 2) 

3-03-900-12 - Residual Oil 
3-03-900-13 - Natural Gas 

3-03~WO-14 - Process Gas 

Flares 

IIDi:%0-2l - 01 still ate Oil IMO'. 21 

3-03-900-22 - Residual Oil 

3-03-'9O0-23 - Matural iGas 

3-03-900-24 - Process Gas 



iry Metal Production - Fufltlve Emissions 
888-01 - Specify In Coiments Field 



PrI 

3-03-8M-02 - Sp«ify In Coniments Field 

3-03-8S8-O3 - Specify in Coniients Field 

3-03-888-04 - Specify In Conments Field 

3-03-888-05 - Specify In Coiiients Field 

PriMry Metal Indust ries: Other Mot Classified 

3-03-§i§-§§ - Other Mot Classified 



SECOMDARY METAL PftODiUCTlOW - WJOR. GipyPS 33 I 34 

Secondary Alwlnua - 3341, 3353, 3354, 3355., 3361., 

3411, 3497 
3-04-001-01 - Sweating Furnace 

3.04-001-02 - Smelting Furnace/Crucible 

3-04-001-03 - Siteltiiiig Furnace/Reveriberitory 
3-04-O0il-O4 - Fluxing f Chlorinatlon) 

3-04-001-05 - Flu^ilng (Fluoridation) 
3-04-001 -0€ - Degisslngi 
3-04-001-07 - Hot Oross Processing 
3-04-001-08 - Crushinf/ Screening 
3.04-001-09 - Burning/Drytng 
3-04-001-10 - Foil Rolling 
3-04-001-il - Foil Converting 
3-04-001-12 - Annealing Furnace 
3-04-001-13 - Slab Fyrnace 
3-04-001-20 - Can Manufacture 
3-04-001-50 - Rolling/ Drawing/ Extruding 

Secondary Copper Siwelting and Anoying 
t Brass/Bronze Melt) > 3341, 3362 
3-04-002-07 - Scrap Dryer (Rotary) 
3-04-002-08 - Hire Burning (Incinerator) 

3-04-002-09 - Sweating Furnace 



Cupol 



F>las 

4-002-10 - Charge w/'Scrap Cop,pe'r 

3-04-002-11 - Charge w/ Insulated Copper lllre 

3-04-002-12 - Charge w/.Scrdp Copiper and iriss 



.Reverberatory Fyrnace 
3-04-0-02-14 - Charge w/ Copper 
3-04-002-15 - Charge w/Brass and Sronie 

Rotary Furnace 

3-04-00'Z-17 - Charge w/Brass and Bronze 



Crucible and Pot Furnaces 

j-04-002-19 - Charge w/Brass and Bronze 

Electric Arc Furnace 
j-Uf-uuz-zO - Charge w/Copper 
3-04-002-21 - Chargf w/Brass and Bronie 

Electri c Induction Furnace 
3.04-002-23 

3-04-002-24 



Charge w/ Copper 

Charge w/Brass and Bronze 



Fugi tive Emissions 
3-04-002 



■30 - Scrap Metal Pretreatoent 
3-04.002-31 - Scrap Dryer 
3-04-002-32 - Mire Incinerator 
3-04-00(2-33 - Sweating Furnact 
3-04-002-34 -.Cupola Furnace 
3-04-002-35 - Reve:rberat6ry furnace 
3-04-002-36 - Rotaf^' Furnace 
3-04-002-37 - Crucible Fyrnace 
3-04-002-38 - Electric Indyction Furnace 
3-04-002.39 - Casting Operations 

3-04-002-99 - Other iwot Classified 
I Specify In Connentsl 



{Specify In C 



ts) 



Gray Iron Fo^yndries 



3321 



Cupola 

Rev erbtra tory Fu rn ace 

Electric Induction Fyrnace 

Electric Arc Fyrnace 

Anntal Ing derating 

Inoculation 

3-04-003-15 - Charge Handlirig 

3-04-003-20 - Pouring/Casting 

3-04-003-25 - Castings Cooling 

3-04-003-31 - Casting Shakeo^ut 

Casting KnoclO'iut 
Shakeoyt Machine 
Ca s 1 1 ng s Gr 1 n d i ng/ CI ea n i ng 
Casting Cleinlng/Tu«blers 
3-04-003-42 - Casting Cleaning/Chlppers 
3-04-003-50 - Sand Grinding/Handling 
3-04-003-51 - Core Ovens 
3-04-003-52 - Sand Gr inding/ Hand 1 ing 
Core Ovens 
Core Ovens 
Sand Dryer 
Sand Silo 
3-04-003-57 - Conveyors/Elevators 
3-04-003-58 - Sand Screens 
3-04-003-60 - Castings Finishing 
3-04-0O3-70 - Shell Core Machine 
Core I^,ch1nes/ Other 
Other Mot Classified 
(Specify In Comnents) 
Other Not Classified 
(Specify in Conwents) 



3-04-003-02 

3-O4-0iO3=O3 
3-04-003-04 
3-04-003-05 
3-04-003-10 



3-O4-00J-32 
3-04-003-33 
3-04-003-40 
3-04-003-41 



3-04-003-53 
3-04-003-54 
3-04-003-55 
3-04-003-56 



3-04-003-71 
3-04-003-98 

3-04-003-99 



HagnesiiM . 3341 
3-04-006-01 - Pot Furnace 
3-04-006-99 - Other Hot Classified 

(Specify 1n Coranentsl 



Secondary Lead SiPiel ting - 3341, 3369 



3.04-OOl^m 
3-04-004-02 
3-04-004-03 
3-04-004-04 
3-04-004-05 
3-04-004-06 

3.04-0O4-07 

3-04-0O4-08 

3-04-004-09 



Pot Furnace 
Rtverb'eratory Furnace 
Blast Fyrnace ICujMlal 
Rotary Sweating Fyrnace 

Rev erb^era tory Swe'dtlng Furnace 

Pot Furnace Heater: 

Distillate Oil 

Pot Furnace Heate^r: 

Natural Gas 

Barton Process Reactor 

{O'Xidatlon Kettlel 

Casting 



3369 



Secondary lead Smelting: - 3341 

3-04-004-10 - Battery Breaking 
3-04-004-11 - Scrap Crushing 
3-04-004-12 - Sweatini Furnace: Fugitive 
3-04-004-13 - Sweating Furnace: Fugitive 
3-04-004-14 - Kettle Refining: Fugitive 
3_04-004-99 - Other Hot Classified 
(Specify In Conmients) 



Lead Battery 

3-04-005-05 - 
3-04-005-06 . 
3-04-005-07 . 
3-04-005-08 - 

3 -04 -005 -09 - 

3-Cli-005-lO . 
3-04-005-11 - 
3-04-005-12 . 

3-04-005-99 ' 



Hanufactyre - 3691 

■ "Overal I Process 
Grid Castling 
Paste Mixing 

• Lead 0«lde Mill 
(Baghouse Outlet} 
Thrtt Process Operation 
Lead ReclaliDlng Fyrnace 
Small Parts Casting 
Formiatiofii 

Other iMot Classified 
I Specify till Cofpeotsl' 



Steel Foundry 
3-04-007-01 - 
3-04-007-02 - 
3-04-007-03 - 

3-04-007-04 - 
3-04-007-05 - 
3-04-007-Qd • 

3-04-007-07 - 
3-04-007-03 - 
3 -04-00 7 -09 - 
3-04-007-10 ~ 
3-04-007-]! - 
3-04-007-1? - 
3-04-007-13 " 
3-04-007-14 - 
3-04-007-15 - 
3-04-007-16 - 
3-04-007-17 - 
3-04-007-18 - 
3-04-007-20 - 
3-04-007-21 - 
3-04-007-22 - 
3-04-007-23 - 
3-04-007^24 - 
3-04-007-25 - 
3-04-007-26 - 
3-04-007-30 - 
3-04^007-31 - 
3-04-007-99 - 



-3324. 3325 

Electric Arc Fyrnace 

Open Hearth Furnace 

Open Hearth Furnace with 

Oxygen lance 

Heat- Treating Furnace 

Electric Induction Furnace 

Sand Grinding/Handling in Mold 

and Core Making 

Core Ovens 

Pouring and Casting 

Casting Shakeout 

Casting Knockout 

Castings Cleaning 

Charge Handl ing 

Castings Cool Ing 

Shakeout Machine 

Finishing. Specify in Comments 

Sand Grinding and Handling 

Core Ovens 

Core Ovens 

Sand Dryer 

Sand Silo 

Muller 

Conveyors/Elevators 

Sand Screens 

Casting CI eaning/TumwIers 

Casting Cleaning/Chlppers 

Shell Core Machine 

Core Mdchmes/Other 

Other Not Classified 

(Specify in Comments) 



nc Prodyction - 3341 
- Retort Fyrnace 



Secondary Zl 

'3-04-008-01 

3-04-008-OZ - Horfzontal Muffle Furnace 

3-04-008-03 - Pot Fyrnace 

3-04-008-05 - Galvaniiing Kettle 

3-04-008-0i6 - Calcining Kiln 

3 -M -008-07 - Concentrate Dryer 

3-04-008-09 - Rotary Sweat Furnace 

3-04-OOe-lO - Muffle S^weat Furnace 

3-04-008-11 - Electric Resistance Sweat Furnace 

3-04-008-12 - Crushing/ Greening of Zinc Residues 

3-04-00B-14 - Kettle-Sweat Furnace fClean 

Metallic Scrap} 
3-04-0Oa-18 - Reverberatory Sweat Fyrnace 

f Clean Metallic Scrapl 
3-04-008-24 - Kettle- Sweat Furnace (General 

Metallic Scrapl 
3-04-008-28 - ReverberatOiry Sweat Furnace 

(General Metallic Scrapl 
3-04-008-34 - Kettle- Sweat Furnace 

f Residual Scrap} 
3-04-008-38 - ieverberatory Sweat Fyrnace 

{Residual Scrap} 
3-04-008-40 - Alloylni 
3.04-008-41 - Scrap Melting: Crucible 
3-04-008-42 - Scrap Melting: Reverberatory 

Furnace 
3-O4-O0i8-43 - 'Scrap Miltlngi: Eiectric 

Indiuctlon Furnace 



3-04=008-51 - Retort S :^:ffle Oistillation: 

Poyring 
3-04-0«i8-S2 = Retort & mine Oi stlllatio^n: 

Casting 
3-04-008-53 - Graphite Rod Distillation: 
3-0i4-O08-54 = Retort Distillation/Oxidation 

3=04-Qi0i8-55 - Muffle Oi stiliitlon/OxIdatiO'ni 



Secondary Zinc ProdyctiO'n - Fygltiwe Emlssloinis^ 
- 3341 



3-04-O08-i1 - Reverteratory Sweating 
3-04-008-62 - Rotary Sweating 
3-04-008-63 - Muffle Sweating 
3-04-008-64 - Kettle iPotl Sweatfog 

3-04-008-6S - Electric Resistance Sweating 
3-04-008-66 - Sodium Carbonate Leaching 
3-04-008-67 - Kettle fPot} Mel ting Furnace 
3-04-008-68 - Crucible Melting Furnace 

3-04-008-69 - Reverberatory mltinq Furnace 
3-04-008-70 - Electric Inductfofl Melting 
3-04-008-n - Alloying Retort Distillation 
3-04-008-72 - Retort a.r»d Muffle Distil latlon 
3-04-008-73 - Casting 
3-04-008-74 - Graphite Rod Distillation 
3-04-008-75 - Retort Di stmation/Oxidation 
3-04-008-76 - Cfaffie Di stil lation/ Oxidation 
3-04-0O8-77 - Retort Reduction 
3-04-008-99 - Other Mot Classified 
f Specify In CamientsI 

Hal 1 eab le Iron - 3322 
3-04-00§-01 - Annealing 
3-04-009-99 - Other Mot Classified 
(Specify In Comfients) 

Nickel - 3341 

3-04-010-01 - Flux Furnace 
3-04-010-99 - Other Mot Classified 
(Specify in, Comments I 

Furnace El strode Many fac tore - 3624 



3-04-020-01 
3-04-020-02 

3-04-020-03 
3-04-020-04 
3-04-020-99 



Calcination 

Mixing 

Pitch Treating 

Bake Furnaces 

Other Mot Classified., 

f Specify in Cotufientsli 



HC't al Htat Treating - 3398 
3.04-022-01 - rurnace: General 
3 "04 -0:22- 10 - Quench Bath 

Lead Cable Coating - 3357, 3315 
3-04-040-01 - General 

'Mil seel laneoyi Casting andi Fabricatlngi 
3-04-041-01 - Mix Burnout oven 



3300-3399 



3-04-OiSO-Cl! - Otlief Niot Classified: 

(Specify fin Comnents) 
3-CI4-060-'99 - Other Mot Classlfiii 

(Specify In C'OnirientsI 



SecQindary Me'tal ProdyctlO'O 

3-04-8SB-01 — 



^ Fugitive Eiu'IssIohs 

Specify In Coniients Field ~ 



3-04-888-02 - Specify In Coiiiients Field 

3-04-888-03 - Specify In Conments Field 

3-04-888-04 - Specify In Comnents Field 

3-04-888-OS - Specify In Ccwments Field 

Secondary Metal Production - Fuel Fired Eqyipment 

Process Heaters 

3-04-900-01 - 01 Still ate Oil {io. 21 
3-04-900-02 - Residual Oil 
3-04-900-03 - Natural Gas 
3-04-9OO-04 - Process Sas 



Incinerators 

3-04-900-11 = 



Distill ate Oil (Mo. 2| 



3-04-90O-12 - Residual Oil 
3-04-900-13 - Natural Gas 
3-04-900-14 - Process Gas 



Flares 

3 -04- §00-21 

3.04,9001,22 
3-04-900-23 

3-04-900-24 



Distillate Oil {No. 2) 
Residual Oil 

Natural Gas 
Process Gas 



Secondary Metal Production - Other Mot Classified 
3 -04- 999- §9 - Other Mot Classified ~" 

(Specify in Ccwww'ntsl 



MINERAL PROOUCTS - WQM QiOUPS 11, 12, 14, 28, 29. 32. 44 



Asphal t Roof 1 
3-0S-OO1-O1 - 
3-05-001-02 - 
3.05.001-03 - 

3~0S-00'1.04 - 



n§ Manyfacture - 
Asphalt Blowing: 
Asphalt Blowing: 
Ftlt ! 



3-05-OOi-lO - 
3-OS-OOl-ll - 
3-05-001-12 - 
3-05-001-13 - 
3-05-0Q1-98 - 



:Sa:tyration 
Felt Saturation: 
Dipping/ Spraying 
Blowing 
Dipping Only 
Spraying Only 
Dipping /Spraying 
Mot Classified 
f Specify in Comiientsl 



2952 

""Safurant 
Coating 
Dipping lOnly 



Asphaltic Concrete - 2951 

3-05-002-01 - Rotary Dryer, Coventional Plant 
3-05-'002-02 - Hot Elevators. iScretns. Bins & Mixer 
3-05-002-03 - Storage Piles 
3-05-002-04 - Cold Aggregate Handling 
3-05-002-05 - Drw. Dryer Hot Asphalt Plants' 
3-05-002-06 - Asphalt Heater fljatural Gas I 
3-05-002-07 - Asphalt Heater IResldual Oil I 
3-05-002-08 - Asphalt Heater ID! still ate Oil) 



Brick Manufac turing - 3251 

Raw ftaterlal Drying 



3-05-003-01 
3-05-003-02 
3-05-003-03 
3-05-003-07 
3-05-003-08 



Raw Material Grinding 

Storage of Raw :Mate rials 

Pfocess Calclnilng 

'Screening 

3-05-003-09 - Process Blending and Hlxlui 
3-05-003-11 - Curing and Firinf: Gas-Ffred 

Tunnel Kilns 
3-05-003-12 - Curing and Firing: Oil -Fired 

Tunnel Kilns 



Bric k Many fac luring 

3-05-003-13 - Cyring and Flrl^ 



3251 f continued) 

toaT-Fired 



Tunnel Kilns 
3-05-003-14 - Cyring and Firing- Gas-Fired 

Per Iodic Kilns 
3-05-003-15 - Cyring and Firing: Oil -Fired 

Periodic Kilns 
3-O5-0iO3-16 - Curing and Firing: Co^al -Fired 
Periodic Kilns 

3-05-003-98 - Other Mot Classified 
{Specify In Ccmnents) 

CalcLum Carbide - 2819 

mjf^WPPOl - Electric Furnace (Hoods 1 

Main Stack) 
3-05-004-02 - Coke Dryer 
3-05-004-03 - Furnace Room Vents 
3-05-004-04 - Tap Fyme Vents 
3-05-004-05 - Primary Secondary/Crushing 
3-05-004-06 - Circular Charging: Conveyor 



Castable Rtfrictory-3255 

Raw Material 



3-a5-005-01 - 
3-05-005-02 - 

3-05-005-03 - 

3-05-005-04 - 
3-05-005-05 - 
3-05-005-98 - 

3-05-005-99 - 



Dryer 
Crushing/ 



Raw Katerlal 
Process ing 
Electric Arc Mel t 
Curing Oven 
Itolding and Shakeoyt 
Other Not Classified 
(Specify in ComBents) 
Other Not Classified 
f Specify in Co«fiients| 



Cement Manui 

3-05-006-06 

3-05-006-07 

3-05 -006 -CIS 

3-05-006-09 

3-05-006-10 

3-05-006-11 

3-05-006-12 

3-05-006-13 

3-05-006-14 
3-05-006-15 
3-05-006-16 
3-05-006-17 
3-05-006-18 
3-05-006- li 

yet Process 
3-05-007-06 



actyrlng - Dry Process - 

- Ki l ns ^ 

- Raw Material Unloading 
-Raw Material Piles 

- Priiiary Cruishing 

- Secondary Crushing 

- Screening 

- Raw Material Transfer 

- Raw Hateriil Grind Ing 
and Drying 

- Clinker Cooler 

- Clinker Piles 

- Clinker Transfer 

- Clinker Grinding 

- Cenent Silos 

- Canent Load Out 

- 3241 

- kilns ^d 



3241 



3-05-007-07 - Raw Material Unloading 



3-05-007-08 
3-05-007-09 
3-05-007-10 
3-05-007-11 
3-0S-0O7-12 
3-05-007-14 
3-05-00?- 15 
3-05-007-16 
3-05-007-17 
3-05-007-18 
3 -05 -0017-19 



Raw Material Plies 
Primary Crushing 
Secondary Crushing 
Screening 

Raw Miaterlal Transfer 
Clinker Cooler 
Clinker Piles 
Clinker Transfer 
Clinker Grind Ing 
Ceiient Silo 
Canent Loadoyrt 



Ceramic Cl ay Nanyfacturingi - 3261 
3-OS-OOe-dl - Drying 
3-05-008-0i2 - Grinding 
3-OS-008-03 - Storage 
3-05-008-99 - Other Mot Classified 
{Specify in Comnentsl 



Clay and Fly A,sh Sintering flow Density Aggregate 
Manufacturel - 3295 

- Fly Ash Sintering 

- Clay/CO'ke Sintering 

- Matural CI ay/ Shale Sintering 

- Raw Clay/ Shale Crushing/ Screening 

- Raw CI ay /Shalt Transfer/Conveying 

- Raw Clay/Shale Storage Piles 

- Sintered CI ay/Coke Product 
Crushing and Screening 

- Sintered CI ay/ Shalt Prodyct 
Crushing and Screening 

- Expanded Shale Clinker Cooling 

- Expanded Shale Storage 

- Other Hot Classified 
{Specify in Comitntsl 



3-OS-00§-01 
3-05-009-02 
3-05-009-03 
3-05-009-04 
3 -05-009-05 
3-05-009-06 
3-05-009-07 

3-01-009-08 

3-05-009-09 
3-05-009-10 

3-05-009-99 



CQ.al Cleaning - 1111, 1211 «« 

Thermal D ryer - 1111., 1211 «e 
3-05-010-01 - nuidfiid Bed 
3-0€-010-02 - Flash or Suspension 
3-05-010-03 - ^rtultilouwtred 
3-05-010-04 - Rotary 
3-O5-010-05 - Cascade 
3-05-010-06 - Continyous Carrier 
3-05-010-07 - Screen 

Material Hand ling - 111!., 1211 ee 
Unloading 
Raw Coal Storage 
Cryshlng 
Coal Transfer 
Screening 
Air Tables 

Cleaned Coal Storage 
Loading 

Loading: Clean Coal 
Secondary Crushing 



3-05-010-08 
3-05-010-09 
3-05-010-10 
3-05-010-11 
3-05-010-12 
3-05-010-13 
3-05-010-14 
3-05-010-15 
3-05-010-16 
3-05-010-17 



Syrfaci Mini 
3-05-010-21 



ng Qiperatlons - 1111, 1211 
- 0¥erbyrden RMioval 
3-05-010-22 - Drilling/Blasting 
3-05-010-23 - Loading 
3-05-010-24 - Hayling 
3-05-010-30 - Topsoll RMO'wal 
3-05-010-31 - Scrapers: Trivel ftode 
3-05-010-32 - Top soil Unloading 
3-05-010-33 - Ovtrburden: Orilling 
3-05-010-34 - Coal Stan: Orilllnf 
3-05-010-35 - Blasting: Coal i^erburden 
3-05-010-36 - D'ragllne: Owerbyrdlen Remowal 
3-05-010-37 - Truck Loading: Overbuirdieni 
3-05-010-38 - Truck Loading: Coil 
3-05-010-39 - Hiuling: Haul Trucks 
3-0'5-010-40 - Truck ynloading: End 

Oijiip-Coal 
3-05-010-41 - Truck Unloading: Bottofli 

Oyap-Coal 
3-05-010-42 - Truck Unloidlftg: Bottoni 

Duip~0¥erburden 
3-05-010-43 - Open Storage Pile: Coal 
3-05-010-44 - Train Loading: Coal 
3-05-010-45 - Bulldozing: Overburden 
3-05-010-46 - Bulldoilni: Coal 
3-05-010-47 - Grading 
3-05-010-48 - Oferburden itplacoBent 
3-05-010-49 - Mind Erosion: Ejiposed 

Areas 



Concrett Batch ing - 3271. 3272, 3273. 3275, 1771, 3?9.2 
I^0:i'-O!l.=0il - General (Non-fugitiwel ~0~ 

3-OS-011-12 - Mixing: Met 

3-05-011-13 - Mixing: Dry 

3-05-011-14 - Trinsfirring: Coweyors/Elevators 

3-05-011-15 - Storage: Bins/Hoppefs 

3-05-010-50 - Vihicli Traffic: Lignt/ 

Mediuffl Vehicles 
3-05-010-90 - Haul Roads: Generil 
3-05-010-99 - Other Mot Classified 

(Specify In Coninents) 

Concrete Batching - Fugftive Ewlsslons 
- 327U 3272. 3273, 3275, 1771, 3292 
3-05-011-06 - Transfer of Sarid and 

Aggregite to Elevated Bins 

3-015-011-07 - C«ent Unloading to 

Storage Bins 
3-0^5-011-06 - Weight Hopper Loading of 

Canent, Sand and Aggregate 

Mixer Loading of Caient, 

Sand,, and Aggrtgate 

Loading of Transit Mix Truck 

Loading of Dry-Batcln Truck 

Asbestos/Cefljent Products 

Other Not Classified 

I Specify in Ciommentsl 



3-05=011-09 

3-05-011-10 
3-05-011-11 
3-05-4311-20 
3-05-011-99 



Fiberglass Manufacturing - 3229. 3296 

tfool -Type Glass Fiber - 3296 
3-05-012-01 - Regenerative Fyrnace 
3-05-012-02 - Recuperative Furnace 
3-05-012-03 - Electric Furnace 
3-05-012-04 - Foraing (Rotary Spun) 
3-05-012-05 - Curing Oven (Rotary SpunJ 
3-05-012-06 - Coolling: 
3-05-012-07 -TJnTt Welter Furnace 
3-05-012-08 - Foraing (Flanie AttenuationI 
3-05-012-09 - Curing (Flame Attenyatlonl 



TeKtile-Type 

3-135-012-11 ■ 

3-05-012-12 

3-0S-012-13 

3-05-012-14 • 

3-05-012-15 

3-0S-0i12-21 



3-0'5~012-22 



Glass Fiber - 3229 
.■ Regenerativt Furnact 
. Recuperative Furnace 

- Unit Melter Furnace 
■ Foming Process 

- Curing Oven 

. Raw ■Maiteridl On load lug/ 
Conveying 

- Raw Matefial Storage Bins 



3-0'5-0il2-23 - Raw Material Nixingi/yeiglhlni 

3-0'5-012-24 - Raw Material Crushing/Charging 

3-05-012-99 - Other Not Classified 
(Specify in Comntnts} 



Frit Many fac tyre - 2899 
3-05-013-01 - Rotary Fyrnjce 
3-05-013-99 - Other Mot Classified 
{Specify In CoOTBents} 

Glass Manyfactyre - 3211. 3221 . 3229 

3-D5-014-0i2 - ContaTner Glass: Melting 

Furnace 
3-05-014-03 - Flat Glass: Me'UIng 

Fyrnace 
3-05-014-6f - Pressed! and Blow Glass:, 

Melti^ngi Fyrnace 
3-05-014-06 - Container Glass: Forming & 

Finishing 
3-05-014-07 - Flat Glass: Fornlng A 

Finishing 
3-05-014-08 - Pressed and Blown Glass: 

Foming & Finishing 
3-05-014-10 - Raw Miaterial Handling 

(All Types of Glass I 
3-05-014-13 - Cullet Cryshing/Grlndlng 
3-05-014-14 - Ground Cullet Beiding Furnace 
3-05-014-15 - Glass Etching with Hydro- 
fluoric Acid Solution 



n 



sum Manufacture - 3275 
5-015-01 - Rotary Ore Drye r 



3-05-015-02 - Primary Grinder/Roller Mins 

3-05-015-04 - Co'nveying 

3-05-015-05 - Prlman'' Crushing: Gypsw Ore 

3-05-015-06 - Secondary Crushing: Gypsw Ore 

3-05-015-07 - Screening: Gypsun. Ore 

3-05-015-08 - Stockpile: Gypsiafi Ore 

3-05-015-09 - Storap' Bins: Gypsui Ore 

3-01-015-10 - Storage Bins: Landplaster 
3-05-015-11 - Continuous Kettle: Calciner 
3-05-015-12 - Flash Calclner 
3-05-015-13 - Impact Mill 
3-05-015-14 - Storage B'ins: Stucco 
3-05-015-15 - Tube/Ball Mills 
3-05-015-16 - Mixers 
3-05-015-17 - Bagging 
3-05-015-18 - Mixers/Conveyor 
3-05-015-19 - Foniing Line 
3-05-015-20 - Drying Kiln 
3-05-015-21 - End Sawing (8 Ft) 
3-05-011-22 - End Sawing (12 Ft| 

Lime Manyfacture - 3274 
3-05-016-01 - Primary Crusl^l ng 
3-O1S-OI6-O2 - Sficonda^ry Crtjshlng/:Screenl.r»g 
3-05-016-03 - Calclnlng-fertlcal Kiln ^^ 
3-05-016-04 - Calclnlng-iotary Klin dd 
3-05-016-05 - Calcinatic Kiln ^^ 
3-05-016-06 - Flyldlzed :Bed Kiln ^dl 

3-05-016-07 - Raw ^Material Trinsfer 

and Conveying 
3-05-016-08 - Raw Material'" Uinloadlni 
3-05-016-09 - Hydra tor (At»ospherlcl 
3-0'5-016-10 - Raw Material Storage Piles 



3-05-016-11 - Product Cooler 

3-05-011-12 - Pressufe Hydrito^r 

3-05-016-13 - Llsne Silos 
3-05-016-14 - Packing/ Shipping 

3-05-016-15 - Pro'diuct Transfer ind Co^nveyingi 
3-05-016-16 - Primary Screening 
3-05-016-17 - Multiple Hearth Calciner 

Ml 1 ne ral yool - 3296 

1^5-017-01 - Cup. I a 

3-05-017-0:2 - Reverberatory Furnace 

3-05-017-03 - Blow Ch«ber 

3~€i5-017-04 - Curing Oven 
3-05-017-05 - Cooler 
3-05-017-99 - Other No't Classified 
I Specify In. OommentsI 

Perlite Manufacture - 3295 

J^15-018-01 = Vertical furnac e 
3-05-018-99 - Other Not Classified 
f Specify in Comments | 

P ho spha te Rock - 1475 

I^M=01§-01 - Drying 

3-05-019-02 

3-05-019-03 

3-05-019-04 

3-05-019-05 

3-05-019'-99 



Potash Production - 
3-05-022-01 - Mine 



1474 

Grind/Dry 



Grinding 

Trans fef/Storagt 

Open Storage 

Calcining 

Other Not Classified 

(Specify In C'Omnents) 



S tone Qua r ry I ng/P rMes s 1 ng 

_- 1411, 1422, 1423, 1429. 1499 



3-05-020-01 
3-05-020-02 

3-05-020-03 
3-05-020-04 
3-05-020-05 
3-0.5-020-06 

3-05-020-07 

3-05-020-08 
3-05-020-09 
3-05-020-10 
3-05-020-11 

3-05-020-12 
3-05-020-13 
3-05-020i-14 
3-05-020-15 
3-05-020-16 
3 -OS -020-20 



Primafy Crush! ng 

Secondary Crush/ 'Sc reen 

Tertiary Crush/ Screen 

Recirush/ Screening 

Fines Mill 

Mi seel lan^eous Operatloii- 

'Scrien/Convey/Handl iing 

Open Storage 

Cut Stone - General 

Blasting - General 

Drilling 

Haul Ing 

Drying 

Bar Grizilies 

Shaker Sc:reens 

Vibrating Screens 

Revolving Screens 

Drilling" 



Sallt Mllnlni - 1476 

3-05-021-01 - Genera! 

3-05-021-02 - Granulation: Stack Dryer 

3-05-021-03 - Filtration: Vacuum Filter 

3-05-021-04 - Crushing 

3-05-021-05 - Screenlfig 

3-05-021-06 - Convey ing 



3 -05-022 -§§ - Other Not Classlfifd 

{Specify In Coraients) 



MagnesliM Carbonate - 1459 
3-05-014-01 - HI ne/ Process 
3-05-024-99 - Other Not Classified 
{Specify In Comments 1 



Sand/Gravel 

3-05-021-02 
3-05-025-03 



3-05-025-04 
3-05-025-0:5 
3-05-025-06 
3-05-025-07 
3-05-025-08 
3-05-025-09 
3-0 5-02 5- 10 
3 -0'5 -025-11 



1442. 1446 

Aggr^eg'ate S to r ag e 

iHa,'terial Transfer & 

Conveying 

Haul i ng 

pile Forming: Stacker 

Bulk Loading 

Storage Piles 

Dryer 

Co^l'er 

Crushing 

Screening 



Dlat'Offlaceo-us Earth - 1499, 3295 
3-05-026-01 - Hand ling 
3-05-026-99 - Other Hot Classified 
(Specify in Comments) 



Ceramic Electric Parts - 3264 
I^K-030-§§ - Other Ifet C1as-s1 f i ed 
{Specify in Conments) 



Asbestos Mini 
3-05-031-01 - 
3-05-031-02 - 
3-05-031-03 - 
3-05-031 -m - 
3-05-031-05 - 
3-05-031-06 - 
3 -OS -03 1-07 - 
3-05-031-08 - 
3-05-031-09 - 



3-05-031-10 - 
3-05-031-11 - 

3-05-031-99 - 



ng - 1499 

Surface Bli as 1 1 ng 

Surface Drilling 

Cobb 1 ng 

Loading 

Convey/Haul Asbestos 

Convey/ Haol Waste 

Unloading 

Overbyrden Stripping 

Ventilation of Process 

Operations 

Stockpil Ing 

Tailing Piles 

Other Not Classified 

(Specify In C^cmments) 



Asbestos Mining - 1 499 
'3-0.b-(Ji2-Ol - Crushing 
3-05-032-02 - Drying 
3-05-032-03 - Recrushing 
3-05-032-04 - Screening 
3-O5-032-0'5 - Flberliinf 
3-05-032-06 - Bagging 
3-05=032-99 - Other Not Classified 
(Specify In Comiients) 

Vennlculite - 1499 
3-05-033-01 - General 



Hiplng ind Qyarrying of Norwnetani c Minerals^ 
except Fuels - Specify Hiaterlil » 14OO'-i490 
Qpm Pit Blasting 
Open Pit Orining: 
Open Pit CO'lbbingi 
UftdergiTOundi Veintil at ioo 
Loading 

Material 
Waste 



3-0S-a4O-0l 
3-0'5-04a-02 
3-05-040-03 
3-0iS-04O-10 
3-05-040-20 
3 -05 ■^40-21 
3-05-040-22 
3-05-040-23 
3-05-040-24 
3-05-040-25 
3-05-040-30 
3 -05-040 -31 
3-05-040-32 
3-05-040-33 
3-05-040-34 
3-05-040-36 
3-05-040-99 



Convey/ Haul 

Convey/Haul 

Unloading 

Stripping 

Stockpile 

P r ilia ry Crusher 

Stcondary Crysher 

Ort COincentfitor 

Ore Diryer 

Screening 

Tailing Piles 

Othier tot Cliassifltd 

{Specify in Ccwii-entsl 



Bylte Materials Elevato^rs - 4463 

3 -05-100-01 - Unloading 

3-05-10O-02 - Loading 

3-05-100-03 - Reiiovali fr« Bins, 

3-05-100-04 - Drying 

3-05-100-05 - Cleaning 

3-05-l'M-06 - Elevator Legs (Headhouse) 

3-05-10Q'-07 - Tripper {Gall try Beltl 

Bulk Materials Conveyors - 4463 

3-^S-ldt-Ul - Amioniiii SMlfate 

3-05-101-02 - Csjaent 

3-05-101-03 - Coal 

3-05-101-04 - Coke 

3-05-101-05 - LiBiestone 

3-05-101-06 - Phosphate Rock 



Bull Materilal s Conveyors - 44S3 
3-05-101-07 - Scrap Metal 
3-05-101-08 - Sulfur 

3-05-101-96 - Chaiical: Specify In tonnents 
3 -05 - 101-97 - F e rt i 1 1 ler : Spec 1 fy 1 n C omnen t s 
3-05-101-98 - Mineral: Specify in ComfBents 
3-05-101-99 - Other Not Classified 
(Specify in Comients) 

Storage Bins - 4463 
3-05-102-01 - ADUiofJliji Sulfate 
3-05-102-02 - Cenent 
3-05-102-03 - Coal 

Coke 
Limestone 

3-0S-1CK-06 - Ptiosphate Rock 

3-05-l<»'-07 - Scrap Me^tal 
3-0S-1CC-08 - Sulfur 

Chaiical : Specify in C 
Fertilizer ^Specify In C 
3-05-102-98 - Mlineral: Specify in Cowents 
3-05-102-99 - Other Not Classified 



3-05-102-M 
3-05-102-05 



3-0'5-liK-96 
3-05-102-97 



nts 
ots 



Open 

j^m: 

3-05- 

3-05- 
3-05- 
3-05- 
3-05- 
3-05- 
3 -OS- 
S-OS - 
3-05- 
3-01- 
3-05- 



Stockpiles 



446J 
AramoniiiB Sulfate 



103-02 

■103-03 
•103-iM 
403-05 
■103-06 
103-07 
■103-08 
103-96 
103-97 
103-98 
■103-99 



Canent 
Coal 
Coke 
Limestone 

Phosphate' R^ock 

Scrap Metal 

Sul fur 

Chanical 

Fertiliier 

Mineral 

Other iot Classified 

(Specify In Caments) 



ynloading! OMration - 44^63 
3-05-104-01 - Amoniijii Sulfate 
3-05-104-02 - Caient 

3-05-104-03 - Coal 
3-05-104-04 - Coke 
3-05-104-05 - Liwestont 
3-05-104-06 - Phosphate Rock 

3-0S-i04-07 - Scrap Metal 

3~05-104-08 - Sulfyr 
Chaiical 
Fertilizer 
Ml neral 

Other Not Classified 
(Specify in Comments) 



4463 



3-05-r04-96 
3-05-104-97 
3-05-104.~98 
3-05 -IM- 99 



Loading Operation 

3-05-105-Oi - fawonim Sul fate 



3-05-105-02 

3-05-105-03 
3-05-105-04 
3-05-105-05 
3-05-105-06 
3-05-106-07 
3-05-105-08 
3-05-1 0S-§6 
3-0'5-105-97 
3-05-105-98 



Can^ent 

Coal 

Coke 

Line stone 

Phospha'te R.oek 

Scrip Metal 

Sulfur 

Chianical 

Firtlliier 

Mi neral 



3-05-105-99 - Other Not Classified 

Mineral PTO'ducts - Fugi tive Emissions 
3-O5-8M-01 - Specify In't'Oiments Flel 4 
3-05-888-02 - Specify in Coninents Field 
3-05-888=03 - Specify In Cofflments Field 
3-05-888-04 - Specify in C«™^»ents Field 
3-05-888-OS - Specify in Connents Field 

Mineral Prodycts - Fuel Fired Equlpwent 



Proces s Heaters 
3-05-§00-01 



3-05-900-02 

3-05-900-03 



Distillate Oil tUo. 2) 

Residual Oil 
'Natural Gas 



Incinerators 

3-Ob-fOO-ll - Distillate Oil (No. 2) 

3-05-900-12 - Residual Oil 

3-05-9O0-13 - Natural Gas 

FJarei 

3-05-900-21 - Distillate Oil |No. 2| 
3-05-900-22 - Residual Oil 
3-05-900-23 - Natyril Gas 



Mineral Products: 
3-dS-§§§-9§ 



Other Wot Classified 



PETROiEUM IMDUSTRY - WUQi GROUP 29 ^^ 

Process Hiiters - 2911 
3=0€=.001l=0'3 ~ Oil Fired 

3 -06-00 I -04 - Gas Fired 

3-06-TO1-05 - Natural Gas-Fired 

3-Oi-OOil-Oi - Process GiS-Fired 

3-06-001-07 = LPG Fired 

3-06-001-08 - Landfill Gas-Fired 

3-06-001 -99 - Other Not Ciasslfled 

Fluid Catalytic Cracking Units IFCCI - 2911 
iqjiq]'02-W"- nyM~eatalytk Cracking 

Unit 
3-06-002-02 - Catalyst Handling Systan 

3-06-003-01 - Thermal Catalytic Crack inf 
Unit 

glQwdown Systems - 2911 

3-06-004-01 - Blowdown System with Vapor 

Recovery Systera with Flaring 

3-06-0'04-02 - Slowdown Systai without 
CO'ntrols 

Fiugiitl¥e Hydrocarbon Emissions Frew Petrol eu«' 

Refining - 2911 

3-0i6-OO5-0'3 - Process Drains and Haste 
yater Separators 

3-06-005-04 - Process Drains and Waste 

Water Separators 
3-06-0'0S-05 - Waste Water TreatoenTIPIant 

Excluding Separator 
3_06-0'05-O6 - llaste Hater Treatotnt Plant 

Excluding Separator 

■Vicuiun Olstillatlo.n Coluwn Condensors - 2911 
I^Cre-006-0'2 - Vacyure Dlstmation " " "" 

Column Condensor 
3-O'6-00i-O3 - ¥acyuii; Oistillation 

Column Condinsar 

Cooling Towers - 2911 
3-Ofi-0'07-01 - Cooling To'wers 



Pipeline Val 
3-D6-00fl-11 



3-06-007-02: - Cooling Towers 

Fugitive Hydirocirbon Eaisslons F 



rom Petrol e'Uii 



Refining - 2911 

3-06-OOie-Ol - PIpel'Ine Valves and Flangts 

3-06-0O8-02 - Vessel Relief Valves 

3-06-008-03 - P«p Seals I Without Controls) 

J-06-008-M - COTpressor Seals 

3~a'6-008-05 - MIscenaneous: Sampl ingi/MO'ifi- 
Asphalt BloMlng, Purging, etc 
3-06.008-06 - Pump Seals iMfth Control si 



yes ' 2911 JJ 

- Gas Streanis 
3-06-008-12 - Light Liquid/Gas Strean 
3 -06 -'008- 1 3 - Heawy Liquid Strei«i 

3-06-011^4 - Hydrogen Stre«s 

3 -06 -008-11 - Open-ended Valves tAll Streansl 

3-O6-O1Q18-I6 - Flanges {All Stre«s} 

3-06-O0«-17 - Pomp Seals fLlqyid:/Gas Strt«} 

3-06-008-18 - Puip Seals (Heavy Liquid Streaii) 
3-06-008-19 - Compressor Seals (Gas Strt*nsl 
3-06-008-20 - Compressor Seals iMeivy 

Liquid StrtMl 
3-06-008-21 - Orilns fAll Strt«s) 
3-06-008-22 - Vessel Relief VilveslAll Stre«s 

Flares - 29QQ--2999 

3-O6-O1Q19-OI - Distillate 011 fio. I) 

3-06-009-02 - Res i dual Oil 

3-06-009-03 - Natural Gas 

3-06-009-04 - Process Gas 



Sludge Converter - 2999 

3-0'6-010-dl - General "" 

Asphalt Blo wing -2911 

"3-06-011-01 - Asphalt Blowing 

Fluid Coking Units - 2911 
1-0'&-012-01 - rtufd Coking Units 



P et rol euii Coke Calcining » 2911 
3-06-014-011 - Gokt Calciner 

Bauxite Burning 

3-Ofi-fll5-9§ - Other tot Classified 
I Specify in Co«ie-ntsl 



I nc i ne ra to rs - 290O'-2999 
3-06-0'§§-0l - Distillate Oil fMoi. 2) 
3-06-099-02 - Residual Oil 
3 -0« -099 -03 - Natural Gas 
3-06-099-04 - Process Gas. 

Lobe Oil Refining - 2992 
3-06-10«0-iQ1 - General — ' 

Petroleum: Industry - Fugitive Ewfsslons 
3-06-888-01 - Specify in Cfl«ints FfiTi' 
3-06-888-02 - Specify In CoBwents Field 
3-06-888-03 - Specify In CowMflts Field 
3-06-888-04 - Sp^eclfy in CouMflts Field 
3^6-888-05 -.Specify In CoMents Field 



3-06-008-07 - illnd Changing 



PULP WIO PAPER IMO'USTRY - WUOR GROUP'S 24, 25. 26, 27 Plywood/Partkleboard Operations 



Sulfate (KraftI Pulping - 2611. 2621, 2631 

(For Bart Boilers. S€e Indystrlal Boilersj 
3-07-'0O'l-01 - O'igester Rtlief and Blow Tank 
3-0'7-OOi-02 - Washers/Screens 
3-07-001-03 = Multi-Effect Eviporator 
3-07-001-04 - Rtcovery FurMCt/DlriCt 

Contact Evaporator 
3-07-001-05 - SmeU Dissolving Tanfe 
3.0i7„0Ol-06 - Liine Kiln 
3-07-001-07 - Turptntiine Co^ndenstr 
3-07-001=08 - Fluid Bed Calciner 
3-07-0O1-09 - Liqyor Oixidatlon Jomr 
3-0'7-OOl-10 - Recovery Furnace/Indirect 

Contact Evaporator 
3-07-001-99 - Oth€r Not Classified 

(Sp«1ify In Cwwnentsl 



2435, 2436. 2492 



Sulfite Pulpi 

3 ^'7-052-03 - 

3~07-002-ll - 
3=07-0102-12 - 
3-07-002-13 - 

3-07-002-14 - 

3-07-002-15 - 



3-07-002-21 

3~07-^0O2-22 
3-07-rof^3 
3-07-0O2-31 
3=07-00'2-32 
3-07-002-33 
3-07-OOi2-34 



- 2611. 2621. 2631 



ng - ^aii, ^&£i. ZbJi 

Ofgester/'BlOw PI t/Dy«p Tank 
(All 8.ases Except Cal 
Digester/Blow Plt/Oump Tank 
(Ca) 

Digester/Blow Pit/Ounip Tank 
(Hg^O with Recovery Systefli:) 
Digester/ Blow Pit/Diump Tank 
{i%0 w/Process Change and 

Scrubber) 
!D!igester/Blow P1t/0ump Tank 
i(N:H3 w/Process Change and 

Scrubber) 
Digester/ Billow Pit/Dump Tank 
fNi w/ProciSS Cliidnge and 

Sc rubber 1 
Recovery Systan {MgOl 
Recovery Systai IMH3) 
Recovery Systw {Na.)' 
Acid Plant fitli) 
Acid Plant (Naf 
Acid Plant fCal 
Other Misc. So^urces: 
Knotters/Mashers/ 
Screens, ett. 



Meutral Sulfite SCTJchemlcal ^Pulping 
- 261U 2621,, 2531 JFor Bark Broilers, 

See Industrial ioniersl 



3-07-003-01 - Digester/DLmp Tank/Slow Pit 
3-07-CW3-02 - Evaporator 
3-07-003-03 - Fluid B€d Reactor 

3-^7-0!O3-04 - Sylfyr :Byrn,er/ Absorbers 

Pulpboard Manyfacture - 2631., 26il 
3-O/-OM-0I - Paperboard: ^nenl 
3-07-0O4-02 - Flberboard: General 

Mood Pressure Treating - 24§1 
■3-O/-TOI-OI . Creosotl ' 



3-07-OOiS-§7 - 
3-07-OOS-98 - 

3-07-OOS-99 - 



Other Mot Classified 
I Specify In Cownents) 
Other tot CHasslfled. 
I Specify in Codments) 

Other Mot Classified 
( Specify in Comnitfitsl 



3-07-007-01 - 

3 -07 -M? -02 - 

3-07-007-03 - 

3 -0 7 -007 -04 - 

3-07-007-05 - 

3-07-OOi7-0€ - 
3-07-007-07 - 
3-07-007-08 - 
3-07-007-09 - 
3-07-007-11 - 



General • Mot Classified 
Sanding Operations 

Particlebo^ard Drying 
W'aferboard Dryer 
Hardboard: Coe Dryer 

Hal*3board:: Predryer 
Hardboard: Pressing 
Hardboard : Taniperi nf 
Hardboard: Bake 'Oven 
Flr-SapwoQd-Steami Fired 



3-0 7-007-12 - Fir-Sapwood-Gas Fired 
3-07-007-13 - Fir-Htartwood 
3-07.007-14 - Larch 

3-07-007-15 - Soy the rn Pine 

3-07-ro7-9a - Other Not Classified, 
f Specify In Comients) 

3-07 -007-99 - Other Mot Classified 
(Specify in Ccwfients) 



Saimin Opera 
1 -CI 7 -008-01 - 



tlons - 2421., 2426, 2429 

Log, Debark in'§ 
3-07-008-02 - Log Sawing 
3-O7-OO'8-03 - Sawdyst Pile Handling 
3-0? -'008-04 - Sawing: Cyclone Exhaust 
3-07-008-OS - PI an ing/Tr liming: Cyclone Eihayst 
3-07-008-06 - Sanding: Cyclone Exhaust 
3-07-008-07 - Sanderdyst- Cyclone Exhayst 
3-07-008-08 - Other Cyclonts: Exhayst 
3-07-008-96 - Other (tot Classified 

(Specify in Cionientil 
3-07-008-97 - Other 'Mot Classified 

(Specify In CoinentsJ 
3-07-008-98 - Other tot Classified 

(Specify in Comients) 
3-07-008-99 - Other Mot ClassTfitd, 

(Sp'tclfy in Coiiraents) 

Paper Coating I Glaiing - 2641. 2642., 2643, 2651 

2654, 2655. 2661 

3-07-011-99 - Extrusion Coating Line^ 
(Applications of solvent 
free resin Qr wax) 

iMIscellaneoys Paper Prodycts -2649 
3-07-013-01 - Shredding Mei*spap€r for 
Insylitlon Hanufactyrt 

3-07-013-99 - Other Mot Clissifltd 
(Sptclfy in C'OmnentsI 



Fyrnityre Minyfacturing - 25iOO-25f9' 
3-Ci7-020-9B - Other Mol Classified 

(Specify in Coonientsl 
3-07 -020-99 - Other Mot, Classifl'ed 

fSpiecIfy In Camentsl 



Mlscellane oys Wo O'dworklng^QperatiQins - 2421 
242§, 2429, 2431, 2434, 2439 



3-07-030 

3-07-030 
3-07-030 

3-07^0' 30 

3-07-030 

3-07-030 



-01 
-96 
-97 

-99 



Wood, y^iste Storage Din Vent 
tfoO'd Waste Stordge Bin Loadoyt 
Sa nd i ng/ IP la n i fig Ope r a t i o n s 

{Specify in CcManentsI 
Saodi nf /PI ioi ng Oiperatlons 
f Specify In Coiments) 
Sanding/Pl dining Operations 
{Sptclfy in CoiMents) 
Sanding/Pl aning Operations 
f Specify in Comtients) 



Wood Products 
3-07-888-01 - 

3-07-888-02 - 
3-0 7-S88-03 - 
3-0!? -888-04 - 
3-07-888-05 
3-07-888-98 



- Fugit ive 
Specify 



Eiiissioos 



Speci fy 
Sp«c I fy 
Spec 1 fy 
Spec i fy 

Spec I fy 



C'Oflinents Field 
Cttnnents Field 
CcN:ii¥nents Field 
C Oilmen ts Field 
Comnents Field 
Coflinents Field 



ii'ood Prodycts - Fuel Fired Equipment 

P roc ess. j1_e_aters 

3^7-90,0^-01 - Distil late Oil {No. 2) 
3=07-900=02 = Residual Oil 
3-07-900-03 - Natural Gas 

Incinerators 

3^07^0-11 = Distillate Oil (No. 21 

3-07-900-12 - Residual Oil 

3-07-900-13 - Natural Gas 

Flares 

3-07-900-21 - D'lstillate Oil (Mo. 21 
3=07=900-22 = Residuial Oil 
3-07-9'0O-23 - Matural Gas 

Uqo4 Pro'dycts: Other Not Classified 

■34).7.§§9.§a - Specify In Comments 

ROBBER AMD' MISCElLANlEOUS PLASTICS PRODUCTS - 
mJOiR GROUP 30 li 75 

Tire Manufacturing - 3011 

3-08-Ofll-Ol - Undertread and Sidewall C«entin§ 

3 -08-00' 1-02 - Bead Dipping 

3-08-roi-03 - lead Swabbing 

3-08-001-04 - Tire Bulldlnf 

3-08-001-05 - Tread End Cementing 

3-08-'001-06 - Green Tire Spraying 

3-08-001-07 - Tire Curing 

3-O8-OO1I-.O8 - Solvint iMIxIng 

3-08-001-09 - Solvent Storage 

3-08-001-20 - Undertread and Sidewall Canenting 

3-08-001-21 - Tread End Cementing 

3-08-001-22 - iB^ead Dipping 

3-08-001-23 - G,re€.n T1re Spraying 

3-08-001-97 - Other Not Classified 

(Specify In Comnents) 
3-08-001-93 - Other Not Classlfiid 

{Specify In Comrients) 
3-08-001-99 - Other Not Classified 

(Specify in CaiMentsI 



Tire Retreading - 7534 

3-08-00§-01 - Tire Buffing iMa chines 

Other Fabricated Rubber Products 

- 302 1 , 3031, 3041, 3069 
3-08-006-99 - Other Mot'Classi fied 
(Specify in Co«Ments| 

Fabricated Pl astics Products - 3079 

3-08-007-01 - Plastics Machining (Orlllfng, 

Sanding, Sawing , etc.) . 
3-O8-0O7-02 - Mold Release 
3-08-007-03 - Solvent Consuiption 
3-08-007-04 - Adhesive Consufliption 
3 -08 -00 7 -Oi - Ma,x Burnout Oven 



Fiberglass Resin Prodycts 
3 -08 -00 /-2 a 



3-08-OT7-21 
3-08-007-22 

3-08-O0'7-23 
3-08-007-24 



General 

Gel Coat- Roll On 

Gel Co at- Spray On 

General -Roll On 

Resi n-General -Spray On 



Fabricated P lastics Products - 3079 

3=08-OO7-9§ - Other Hot Classlfiid 
( Spec i f y I n C ocnnen t s ) 

Rubber & Miscellaneoys Plastics Products - 



Fuel Fired Equipment 

P ro cess Heaters 

3-08-905=01 - Oistmate Oil (No 
3=08-900-02 - Residual Oil 
3-08-900-03 = Natural Gas 



2) 



Incinerators 

3-08-§00-ll - Distillate Oil 
3-08-900-12 - Residual Oil 
3 -08 -§00 -13 - Natural 6a, s 



No. 21 



Flares 

3-08-900-21 - Distillate Oil (No. 2) 

3-0a-9O0i-22 - Residual Oil 

3-08-900-23 - Natural Gas 

Rubber and Plastics:. Other Not Classified 
3-08-999-99 - Specify in C^omients 

FABRICATE.D ifCTAL PRODUCTS - MAJOR GROUP 34 A 50 

General P roces ses 

3^§-0W.-§8 - Other Not Classified 

(Specify In Comments) 
3-09-001-99 - Other Not Classified 

(Specify In Comentsl 

Abrasive B. iasting of Metal Parts 
3-0i-W2-01 - General ^ ' 

3-09-002-02 - Sand Abrasive 
3-09-002-03 - Slag Abraslvt 
3-09-O02-04 - Garnet Abrasive 
3-09-O02-05 - Steel Grit Abrasive 
3-0'9-OO2-O6. - Walnut Shell Abrasive 
3-09-M2-07 - Shotblast «/i1r 
3-09-002-08 - Shotblast w/o air 
3-09-002-98 - General 
3-09-002-99 - General 



Ab r a ^Ive Cleaning of KeUi Parts 
-j::og^OrrrDl - Brush Cleaning 
3-O9-QO3-0Z - Tumble CledPiing 
3-09-003-03 - Pol ishing 
3-09-003-04 - Buff'og 

E 1 ec trop Utifig Qperitlons - 3471 
mif-OlO-Ot -General: Lfitire Proc e s s 



Fibri 



3-0^9-010-98 



Other Mot Classified 
(Specify in Connents) 



Cited Ptetil Products: Other Mot Classlfittf 
W^-^m - Other »iot ClassUted ~ 

f Specify in Cotnientsl 
999-98 - Othfir Wot Clissifled 

f Specify In Comitnts) 

Other mt Clissified 

f Specify in CoinTJents) 
OIL .S faAS PRODUCT lOM - MAJOR GROUP 13 



3-09- 
3-09-999-99 



Conversion Coating of 'Hetal Prodycts - 3471 
iqj9-0n-01 - Alkaline C leaning OatH 
3-09-011-02 - Acid Cleaning Bath (Pickling] 

3-09-011-03 - Ano.diiing Kettle 
3-09-011-04 - Rinsing/Finishing 

3-09-0'n-f9 - Other Mot Classified 
(Specify in Coirinents) 

Chemical Mining of Hetil Parts - 3471 



3479 



3 -09-01 S -01 - HiTTTng Tank 

Metal Pipe Coating witli Asphalt/Coal Tar 
3-09-016-01 - Asphalt Dipping 
3-09-016-02 - Pipe Spinning 

3-09-016-03 - Pipe' Wrapping 

3-09-016-04 - Coal Tar/AsisJhalt Melting Kettle 

Drum Cleaning/Reclaiiiation - 50B5 

3-09-075-01 - Druri Burning Furnace 

Metal Deposition Processes 

3-0§-040-01 - Metallizing"! Wire Atomiiation and 

Spraying) 
3-09-040-10 - Thtnial Spraying of Powdered 

Metal 
3-O9-0i4O-2O - PU'Sma Arc Spraying of Powdered 

Metal 



Porcelain Enamel and Ceraaic Glaze Spraying 
3-0 §-060 -01 - Spray Bo^oth 

3-09-060-99 - Spray Booth 

Fabricate^d Metils - Fugitive Emissions ^ 

1-09-888-01 
3-09-88a-0'2 
3-09-888-03 
3-09-888-04 
3-09-888-05 



3431 



Specify In Comments Field 
Specify In Comments Field 
Specify In Ccurments Field 
Sp-ecify In Comments Field 
Specify in Ccwments Field 



Fabricated Metal Products - Fytl Fired Equilpnient 

Proc ess Heat ers 

3.09-900-01 - ffi still ate Oil |M©.. 2) 

3-09-§C«-02 - Residual Oil 
3-09-5OT-.03 - natural GiS 

I ncinerators 

3=09-»B-rr- Olstlllalt Oil |io. 2) 
3-Q9-9O0!-l2 - Residual Oil 
3-0S-«»-13 - Natyral fits 

Flftrts 

fqypfoo-21 - Of still ate Oil I Mo. 21 

3-0i-9W-22 - Residyal Oil 

3-09-900-23 - Natural Gas 



Cryde Oil Production - 131.1 

3-10-fl'Ol-Ol - toaplete. Uell: Fugitive Emissions 

3-10-0'01-02 - Miscellaneous Hells: 'General 

3-10-001-03 - Hells-Rod Punps 

3-10-001-04 - Crude Oil Sumps 

3-10-001-05 - Crude Oil Pits 

3-10-001-99 - Processing Operations: Mot 

Cldssifled (Sp«ify in Coiwentsl 

l^atural Ga s Production - 1311 

3-10-0'02^ ~ Gas Sweeting 

{Aiilne Process) 
{Siiokeless Flares/Tail 
Gas Incineratorsl 

3-10-002-02 ~ Gas Stripping Operations 

3 -10 -002 -03 - Cypres SOTS 

3-10-002-04 - Wells 

3-10-0O2-05 - Flares 

3 -10 -002 -06. - Ga:S Lift 

3-10-002-99 - Other Mot Classified 
(Specify in ConientsJ 

Oil i Gas Production - Fuel Fired Equipaent 

Process Heaters 
■3-i0-aO4-0l - Distillate Oil 
3-10-0,04-02 - Residual Oil 

3-10-004-03 - Crude Oil 
3-10-0'04-04 - Natural Gas 
3-10-004-05 - Process Gas 

Stean, Generators 
3-10-004-11 - Ofstillate Oil 
3-10-004-12 - Residual Oil 
3-10-004-13 - Crude Oil 
3-10-004-14 - natural Gas 
3-10-004-15 - Process Gas 

Oil £ Gas Production - Fugitive Ealssions 
3-10-Si8-01 - Specify in ewm.ents Field 
3-10-888-02 - Specify In Ccwwenti Field 
3-10-888-03 - Specify In Cowients Field 

3-10-888-04 - Specify in Conwents Field 
3-10-888-06 - Specify In Coiiaents Field 



BUILDING CONSTRUCTION - MAJOR GROUP 15 



LEATHER AMD LEATHER PROO'UCTS - ISAJO^R GROUP 31 



Construction: B y 11 ding Contractors 

I^ll-OOr^M - Other Not Classified 
f Specify In Comiientsl 

Co^nstryction: Sptcial Trade Contract 
I^Tl-002-9f = Other Mot ClassihVed 



Specify In C 



ts} 



^mCHIlNERY., M!lSCELLANEOUS - MAJOR GR.O-UP 3.5 

M i seel 1 ineous Hach i nt ry 
1-Xir^,§ §.§§■. Other No. t Classified, 
f Specify In Cotrments) 



ELECTRICAL. EQiQIPtCiNT - iHAJOiR GROUP 76 

Electrlcil Windings Rec laaation - 7694 
3-13-070-01 - Singie Chamber Incinerator/Oven 

3-13-070-02 - Myltlple Chamber Inclneritor/Oven 

Electrical Equipment - IFuiel Fired Egylipiient 

Process Htaters 

¥istniate Oil im.. 2) 



1^13-900-01 
3-13-9OO-0'2 
3-13-9001-03 



Residua] Oil 
Natural Gas 



Hlscellaneous Elictrlcal Equipment 
'I^rrgW^W - Other NO't Classified 
(Specify In Coments) 



TRAMSPORTATION EQUIPMENT 



WyiQR GROUP 37 „ 50, 



75 



Ayto-iwotolle/Truck As senibly OperatfoniS - 3711, 3713 
3-14-009-01 - Solder Joint Grinding ~ 

Brake Shoe Dtbonding - 7539 
3 = 14-010=01 

3- 14-010-02 



Single Chaniber Incinerator 
Multiple Chaiiber Incinerator 



Ay to Body Shredding - 5093 

3 = 14-011-01 = Primary Hetdl Recovery Lint 

3-14-011-02 - Secondary Metal Recovery Line 

Miscellaneoys Transportation Equipment 
3.14.9§g.9§ ,_ other Not Classified 



(Specify In C 



ts) 



PHQT0G;RAPH1C EQUIPtCNT - .MAJiQR GROUP 38 
Photocopying Equipment Manyfacture - 3861 



jpying Equipmei 

10-01- Resfn 1 



3-15-010-01 - Resfn Transfer/ Storage 

3-15-010-02 - Toner Clissi ficatton 
3-15-010-03 - Toner f Carbon Black) Grinding 



Leather and Leather Prodycts - 3111-3199 
3-20-999=97 - Other Mot Classified 
(Specify in Cofnents) 

3-20-999-98 - Other Not Classified 

I Specify In Conments) 
3-20-999-99 - Other Not Classified 

(Specify In Conments) 

TEXTILE PRODUCTS - MAJOR GROUP 22 J 30 

Miscellaneous Ge_nera1^ Fabric Operations 
- 2261. 2262. 22B1-2.284, 2291,, 2294, 2297. 2299 
3-30-001-01 - Yarn Preparation/Bleaching 
3-30-001-02 - Printing PP 
3-30-001-03 - Polyester Thread Production 
3-30-001-04 - Tenter Frames: Heat Settinf 
3-30=0'0l-05 - Carding 
3-30-001-98 - Other Not Classified 

(Specify In Cioraients) 
3=30-001-99 - Other Mot Classified 

(Specify in Coflwents) 

Rubberized F abric - 3069 „ 2241 
3-30-002-01 - liipregnation 
3-30-002-02 - Wet Coating 
3-30-0Q2-03 - Hot Melt Coating 
3-30-002-98 - Other Not Classified 

f Specify in Conments) 
3-30-002-99 - Other Not Classified 

(Specify in Coiimentsl 



Carpet Operati ons - 2271., 2272. 2279 

^ ' Other Not Classified 

(Specify in Coranents) 



Ijg? 



3-3o-oo3-"gg 



Fabric Finishing - 2261. 2262, 2269 

CShrin"k proofing, i.«tir pro^ofLng, 

anti wrinklini, siilng, etc.) 

3-30-004-99 - Other Not Classified 
(Specify In Comments I 



3-30-005-99 - Other Mot Classified 

(Specify in Cowents) 

Textile Products - Fugitive Emissions 

Specify in Comments Fi e 1 d 



1-30-888-01 
3-30-888-02 
3-30-888-03 
3-30-888-04 
3-30-888-05 



Specify in Conments Field 

Specify in Comments F?eld 

Specify in Comments Field 

Specify in Coflwents Field 



PRINTING AND PUBLISHING - TYPESETTING - MAJOR GROUP 27 

Typesttting (Lead R emelt lngl - 2791 
3-60-001-01 - leiieUing (Lead Ealssions Onlyl 



HEALTH SERVICES - MAJOR GROUP 80 

Hospitals - 8062 

3-15-020-01 - '"Ster i 1 i ,za ti on w/ E thy 1 ene Ox I d e 



!M-PROCESS FUEl USE ^i 

An thriCite C o-aV 
l,-§0-001-§9~^TIe ne r a II 

Bituminou s Coal 

3-§0-002-lil - Cement Kiln/Dryer 
3-90-002 -0'3 - LiM' Kiln 
3-90-002-99 - General 



Li gnite 

3. §0-003-99 



General 



Residual Oil 

3-§0-OT?:ro"~ CCTent Klin/ Dryer 
3-90-004-03 - Lime Kiln 
3-90-004-99 - General 

Distilla te Oil 

3-90'-00'b-02 - Cement Klln/Oryer 
3-90-005-03 - Lime Kiln 
3-90-005-98 - Grade 4 Oil: General 

3-90-005-99 - General 

Natyral Gas 

3-90-006-02 - Cement Kiln/Dryer 

3-90-006-03 - Lime Kiln 

3-90-006-99 - General 



P ro cess Gas 
T-"M"-007-01 
3-90-007-02 
3-90-007-9? 
3-90-007-98 
3 -'90 -007 -99 

Coke 

I^fiJ_oo.8-99 



CO'ke Oven or Blast Furnace 
Coke Oven Gas 

General: Sp«ify in CoBBients 
General: Sp^ecify in Co«nenits 
Genieral : Specify in Comients 



General 



Incinerators 

3-§9.§00-ll - Distillate Oil fio. 21 

3 -§§-900- 12 - Residyal Oil 
3-99-900-13 - iatyral Gas 
3-99-900-14 - Process Gas 

Flares 

3-99-^00-21 - Distillate Oil {No. 21 

3-99-900-22 - Residual Oil 

3-99-900-23 - Natural Gas 

3-99-906-24 - Process Gas 

Mi seel 1 aneoos I ndystrl al Processes 



"Other -fet Classifltd 
I Specify In Cowiefltsl 
Other iO't Classified 
(Specify in Cofliientsl 
Other 'Not Clisslfied 
(Specify in Comients I 
Other Mot Classified 
(Specify In Cowwents} 



3-99-W9-95 



3-99-9-99-96 



3-99-999-98 
3-99-999-99 



ORGAMIC SQLVEM:T lEVAPORATlOW - ORY CLEAMIMG - 

iHAJOR. GROUP 72 



Dry Cleaning 
4-01-001-01'- 



- 7215, 7216. 7218 
PerchiloroetHylent' 

4-01-001-0'2 - Stodidard CPetroleuni Solvent 

4-01-001-03 - Perchloroethylene 

4-OI-OO1I-O4 - Stoddard (Petroleiji Solvefit} 
4_01-...001-05 - Trich1oratrifl.y!oroet:han€ tt 

(FrtoflJ 
4-01-001-06 - Trichlorotrlfluoroethane tt 

(Freonl 
4^1-001-98 - Other Mot Classified 

I Specify In CofflMtntsI 



Mood 

1^10-009-99 - General 



Liquified Petrol euro Gas 
1-90-010-99 - General 



ORI^MIC SOLVENT EVAPORATIONI - DiEGREASIiG - 

METAL CLEAMIMG - IHAJOR. GROUPS 25/33, 34., 35, 

36,, 37, 38, 39 » 75 



Solid Waste 

3-90-0l2-§9 - Specify in Comnents 

Li go Id Haste 

3-90-013-99 - Specify in Coim,en ts 



MISCELLAMEOUS MAN'UFACTURrilG IMOUSTilES - WUOlR GROUP 39 



Miscellaneous Hanofacturing Indystries - Fuel Fired Equipment 

Process Heaters 

3-99-900-01 - Oi still ate Oil fMo. 2) 
3-99-9TO-02 - Residual Oil 
J-99-9OT-03 - Natural Gas 
3-9§-900-04 - Process Gas 



Open- top Vapor Peg rea si nf 
4 -0 1 -UUZ -0 1 - S todda rd { Pe tro I em iapft tha I 
4-01-002-02 - laa-Trichloroethane ^t 
(.Methyl Chlorofo'miil 

4 -01 -0^2 -03 - Perchloroethylene 

4-01-002-04 - Meth^ylene Chloride tt 

4-01-002-05 - Trlchloroethiylene 

4-01 -002-06 - Toluent 

4-01-002-07 - Trlchlorotrffluo.roetliini€ tt 

4-01-002-15 - Entire Unit "u 

4-01-002-16 ~ Entire Unit "" 

4-01-002-17 - Enti rt Unit "" 



4-01 -.002-97 
4 -01 -002 -99 



Other Mot Classified 
(Specify In Coiiients) 
Other Not Classified 
I Specify In Conintntsl 



DEGREASIlJiG - tCTAL CLEANIMG - MAJOR &RQyPS 25, 33. SURFACiE COATING OfERATIOMS w 



34 , 35 , 3i , 37, 38. 39, 75 (continued) 



Vapor Peg rea sing 
Stoddard |, Petroleum Maphtha) 
1,1,1-Trichloroethine tt 

PerchilO'foethylent 

Methylene Chloride ** 

Trichlorofthiylene 

Entire Unit: w/vaiporl zed ^» 

solvent 

Entire Unit: w/nonibQiling uu 

solvent 

Qther Not Classified 

(Specify in Coimientsl 

Other Niot Classified 

'(Specify In Comients) 

Its " General 
Stoddard Solvent 

4=01-Mi2.=52 - l,,l,I=Trichloroethine tt 
4-01-002-53 - Perchloroethylene 
4-O1I-OO2-54 - Methylene Cliloride tt 
4-01-002-55 - Trlchloro€thyltni 

4-01-002-56 - Toluene 
4-0:1-002-57 - Trichlorotrifluoroiethane 
4-01-002-95 - Other Not Cldssified 
(Specify In Comments) 

Cold Solvent Cleaning/Stripping: 
4-01-003-01- Hethanol 

4-01-003-02 - iMethylene Chloride ** 
4-01-003-03 - Stoddard ( Petrol euii Solvent) 
4-OI-OO13-O4 - Perchloroethylene 
4-01-00i3-0'5 - 1,1.1-Trlchloroethane ^^ 
(Methyl Chloroform) 



CO'inveyoriztd 

r:m -002-21 • 

4-01-002-22 • 

4-431-002'-23 ■ 

4 -01 -002 -24 ■ 

4-01-002-25 ■ 

4-01-002-35 = 



4 -O'l -002-36 - 
4.01-002-96 - 
4 -Oil -002-98 - 



Dfrgrtaslng Un 
1^61.002-51 - 



4 -01 -003 -Off 

4-01-003-35 



Trlchloroethylene 
Entire Unit l«u 



4-01-003-36 - Entire Unit '"« 

4-01-003-98 - Other Not Classified 

(Specify in Ccwments) 
4-01-003-99 - Other Not Classified 

I Spec I fy in Comients I 

i Knit_Fa.brlc Scouring with Chlorinated Solvent - 
2211-2241 ; 2261-2269, 2281-2284 

lieraoval of Finish Oils frioii Fabric) 
4-01-004-01 - Perchloroethylene 
4-01-004-99 - Other Mot Classified 
f Specify in Cotments) 

Organic Solvenit EvapofatiOin - Fygitlve EBilssions 

I^l-BM.-01 - Specify in Comemls Field — ~^ 

4-01-888-02 - Specify in Cotnients Field 

4-01-888-03 - Specify in Comaents Field 

4-01-88S-04 - Sp^ecify in Conraents Field 

4-01-888-05 - Specify In Comments Field 

4-01-888-98 - Sp'tcify In Coirments Field 



Coatin 



Application - General 



4-02-001-10 



l^aint; Sol vent- base 
Paint: Sol vent- base 



4-02-002-01 - Paint 
4-02-002-10 - Paint: 



Water- base 
Water- bast 



4-0i2-tf63-01 - Varnish/ She! lac 

4-02-003-10 - Varniish/ Shellac 



4 -02 -004 -01 
4-02-004-10 


- Licquer 

- Lacqyef 


4 -02 -0015 -01 . 
4-02-O0'5-10 


■ Enajnel 
- Enamel 


4 -02 -006 -01 . 
4 -02 -006-10 . 


• Primer 
- Prliier 



4-02 -007-01 - Adhesive Application 

4 -02-007-06 - Adhesive: Solvent Mixing 

4-02-007-07 - Adhesive: Solvent Storage 

4-02-O07-10 - Adhesive 

Coating Oven 
4-0Z-OO8-01 - General 

General 
General 



4-02-008-10 
4-02-008-98 



Thinning Solvents ss„ ,xx 

4-02-009-01 - General : Specify In Comiefits 

4-02-009-02 - Acetone 

4-02-009-03 - Butyl Acetote 

4-02.009-04 - Bytyl Alcohol 

4-0:2-009-05 - Carbitol 

4-02-0O9'-06 - Cellosolve 

4-02-009-07 - Cellosolve AceUte 

4-02-CW9-08 - Dimethyl Fonamidi 

4-02-009-09 - Ethyl Acetate 

4 -02 -009 -10 - Ethyl Alcohol 

4-02-009-11 - Gasoline 

4-02-009-12 - Isopropyl Alcohol 

4-02-009-13 - Isopropyl Acetate 

4-02-M9-i4 - Kerosene 

4-02-009-15 - Lactol Spirits 

4-02-009-16 - Methyl Acetate 

4-0i2-009-17 - Methyl Alco;hol 

4-02=009-18 - MEK 

4-02-009-1 9 - MIBK 

4-02-009-20 - Mineral Spirits 

4-02-009-21 - Naphtha 

4-02-009-22 - Tolyeme 

4-02-'0O9-23 - Varsol 

4-02-009-24 - Xylene 

4-02-OO'9-2S - Benzene 

4-02-009-26 - Turpentine 

4-0'2-OO9-98 - General: Specify In Coments 



Coating Oven Heater ^^ 

T^2-010-OT - Natural Gas 

4-02-010-02 - Distil Ute Oil 

4-02-C1Q-U3 - Residual Oil 

4-02-010-04 - LiquifU'd Petroleua Gas (LPG) 

Fabric Coiting - 2295 PP 

l-02'-0'll-0l - Coatiin,g Operation 
4-02-011-03 - Coating Mixing 
4-02-011-04 - Coating Storage 

4 -Q? -Oil -OS - Equipment Cleanup 

Fabric Printing - 2261, 2262. 2269 PP 
4-02-011-11 - Fabric Printing: Holler 
4-02-011-12 - Fabrtc Printing: Roller ¥¥ 
4-02-011-13 - Fabric Printing: Rotary Screen 
4-02-011-14 - Fabric Printing: Rotary Screen ^y 
4-02-011-lS - Fabric Printing: Flit Screen 
4-02-011-16 - Fabric Printing: Flat Screen y^ 
4-O2-011-S9 - Other Mot Classified 
(Specify In Cofrments) 

Fabric Dyeing - 2211-2241, 2261-2269. 2281-2214 PP 
T^Q7^"2-0l - Dye AppTlcatkn: General 
4-O2-Oi;?-10 - Dye Application: General 

Application O'f S olvent-borne Coating (Paper Coating) 

t=07^ 1 T'Ol - Coating Operation ^^ ' 

4-02-013-03 - Coating Mixing 

4-02-013-04 - Coating Storage 

4-02-013-05 - Equipiient Cleaning 

4-02-013-99 - Other Not Classified 
(Specify in CcMwients) 



Surface Coating of Aytaiobiles and llgbt Trucks 
3711. 3713 ' 



Surface Coating of large Appliances - 3i3. 365. 343. 358 

4-02-014-01 - Print Coating Operation 

4-02-014-02 - Cleanlng/Pretreatoent 

4-02-014-03 - Coating Mixing 

4-02-014-04 - Coating Storage 

4-02-014-05 - Equipment Cleinyp 

4_02-014-06 - Topcoat Spray 

4_02-014-Jl - Coating Line - General 

4-02-014-32 - Priw Air Spray 

4 -02 -01 4 -33 - PrTiie Electrostatic Spri^y 

4-02-014-34 - Priiie Flo^w Coat 

4-02-014-35 - Prime Dip Coat 

4-02-014-36 - Prlnii Electro- depositlO'in 

4-02-014-37 - Top Air Spray 

4-02-014-38 - Top Erectrostatlc Spray 

4-02-014-99 - Other/Mot Classified 

(Specify In CcwwefitsI 

Magnet Hire Surface Coating - 3357, 3351 

4-0'2-01i~01 - Coating Appllfcitl on/Curing 

4-0'2-015-02 - Cleanlng/Pretriabieint 

4-02-015-03 - Coating Mixing 

4-02-01 S-04 - Coating Storage 

4-02.-015-05 - Equipiient Cleanup 

4-02-015-31 - Coat ill Line - General 

4-0^2-015-if - Other Not Class! fiti 
(Specify in ConiienitsI 



4-02-016-01 - PriBe .Application. Electro.depo- 

sitlon/Olp/ Spray 
4-02-016-02 - Cleani,ng/Pretreataent 
4-02-016-03 - Coating Mixing 
4-02-016-04 - Co^ating Storage 
4-02-016-05 - Equipment Cleanup 
4-02-016-06 - Topcoat Optratlon 
4-02-016-19'^ PrlBK Surfacing Operation 
4-02-016-20 - lepair TO'pcO'it Application Area 

Autowoblles - 3711 

4-02-016-21"- Print Coating: Solvent-borne 

4-02-016-22 - Prime Coating: Electrode^posltlon 

4-02-016-23 - Gyide Coating: ^Ivent-iborne 

4-02-016-24 - Guide Coating: Wattrborne 

4-02-01i-2S - Topcoat: Soltent-borne 

4-02-016-26 - Topc'ttat: Haterb^ornt 



Light Duty Trucks 
4-02-01S-2r 

4-02-016-28 
4-02-016-29 
4-02-016-30 
4-02-016-31 

4-02-016-32 
4-02-016-99 



3713 
Print Coating: Solvent-borne 
Pri« Coating,: EiectrodeposI tion 
Guide Coating: Solvent-borne 
Guldf Coating: Wattrborne 
Topcoat: Solvent-borne 
Tofx:oat: Haterborne 
Other 'Mot Classified 
(SpKify In C'Omwents] 



^ 



of Meta.l Cans - 3411 
leaning/PretreaHient 
Coiting Hixlmg 
Coating Storage 
Equipaent Cleanup 

Two Piece a mil Exterior Base CO'dtlng 
Interior Spr.ay Coating 
Sheet iastc-oatlng (Interlorl 
Sheet iaS'ecoating (Exteriorl 
Side Sew Spray Coating 
End Sealing Compound 
Lithography 
Over Varnish 
Three-piece C-an Sheet 
lasecoatiing 

Three-piece Can Sheet Litho- 
graphfc Coating Line 
Thnie-piece Beverage Can - 
Side SeM Spray Coating 
Three- piece Beverage Can - 
Interior B^y Spray Coating 
Ti*o.-plece Can C4jating Line 
Tiw-ptece Can £.nd Sealing CMpound 
Other Mot Clitsifitd 
f Specify In CoKwents) 



Surrface Coati 

4-02-01:7-02 - 

4-02-017-03 - 

4=02-017-04 - 

4-02-01 7 -O'S - 

4-02-017-21 - 

4 -02 -Oil 7 -2.2 - 

4-02-inr7^fir- 

4 -02 -01 7-, 24 - 

4-02-017-25 - 

4-02-017-26 - 

4-02-017-27 - 

4-02-017-28 - 

4-02-017-31 - 

4-02-017-32 - 

4-02-017-33 - 

4-02-017-34 - 

4 -02 -0 17 -3 S - 

4-02-017-36 - 

4 -02-01 7 -§9 - 



Surface Coiting of Itetal Coils 

4-02-018-01 - frine 

4-02-018-03 

4-02-O18-04. 

4-02-018-05 

4 -02 -01 8 -06 

4 -02 -01 8 -99 



3353, 3 354 

Coating AppHca,.tl©i 
iSolV'ftnt ii'xling 
SO'lV'Wit Storage 

EqyipBe'nt Cleanup 

Finish Coating Applicitlom 
Other Hot Classified 
(Specify In C'^itnts'l 



Hood Furniture Surf ace Coiting - 2511., 2512, 251.7 > 2521 
4-02=0l§-01 - Coatini Operation 
4 -02 -019-03 - Coating Mixing 
4-02-019-04 - Coiting Storagt 
4-02-019-99 - Other Not Classified 
{Specify In CowiientsI 

Metal Fyrn lture Syrfice Coating - 2514, 2522 

4-02-020-01 - Coating Operation ~~~' 

4-02-020-02 - Cleanlng/Pretreatjneot 

4-02-020-03 - CO'dtlnigrMixing 
4-02-020-04 - CO'dting Storage 
4-02-020-05 - Eqiuipment Cleanup 
4-02-020-31 - Single Spriyllne: General 

4-02-020-32 - Single Dip Line: General 

4-02-020-33 - Spr^ High Solids CoitIng 

4-02-Oi20-34 - Spray Water-Borne Coating 

4-02-020-99 - Other IMot Classified 
(Specify In Comments) 



4^ 



Surface Coating of Flat Wood Prodycts - 2435, 2492., 2499 

4-02-^21-01 — 

4-02-021-03 
4-02-021-04 

4-02-021-05 
4-02-021-06 
4-02-021-07 
4-02-021-018 
4-02-021-09 
4-02-021-31 



se Coat 
Coating Mix 
Coating Storage 
Equipment Cleanup 
Topcoat 
Filler 
Sealer 
Inks 
Waterborne Co^ating 



4-02-021-32 - Solvent-borne Coating 
Ultraviolet Coating 



4-02>021-33 

4-02-021-99 



Surface CQatlng of Plastics Parts 
4"-OZ-022"^l - Co.at1ng' Operation 



O'ther iNlot Classified 
(Specify In Comments 1 



3079 



4-02-022-02 - Cleaning/Prttreatiient 

4-012-022-03 - Coating Mixing 
4-02-022-04 - Coating Storage 
4-02-022-05 - Equipment Cleanyp 
4-02-022-99 - Other Not Classlfltd 
(Specify In CoeBentsI 



Surface Coati 

4-^2-023-01 

4-02-023-02 

4-02-023-03 

4-02-Q23-04 

4-02-023-05 

4-02-023-06 

4-02-023-99 



- 3731 



Ing of Large Ships - 37 
- Prime Coating Operatl 



on 



Cleanlng/Pretreatoient 

Coating Mixing 
Coating Storage 
Equlpient Cleanup 
Topcoat Operation 
Other Mot Classified 
(Specify In Comments) 



Surface Coating of Miscellan eous Metal Parts 

4^12-025-01 - Coating Operatfon — ^ — 

4-02-025-02 - Cleanlnf/Pretrtatnent 
4-02-025-03 - Coating Mixing 
4-02-025-04 - Coating Storage 
4-02-025-05 - Egulpment Cleanyp 
4-02-025-31 - Conveyor SinilFTlow 

4-02-025-32 - Conveyor Single Dip 

4-02-1)15-33 - Conveyor Single Spriy 

4-02-025-34 - Conveyor Two Co^at Flow 

and Spray 
4-02-025-35 - Conveyor Two Coat, Dip and 

Spray 

4-02-025-36 - Conveyor TirfO Coat, Spray 

4-02-025-37 - Manyal Two Co^at, Spray and 
Air Dry 

4-^2-025-99 - Other Mot Classified 
(Sp-eclfy In CwBientsl 



Surface Coati 



=fe 



of Steel Prows 
iting operation 



3412 



C 1 ean i ng/ P r e trea tmen t 
Coating' Mixing 
Coating Storage 
Equlpinent Cleanup 
Interior Coating 
Exterior Coating 
Other Not Classified 
(Specify in Conments) 



^-02-026-01 
4-02-026-02 
4-02-026-03 
4-02-026-04 
4-02-026-05 
4-02-026-06 
4-02-026-0? 
4-02-026-99 



Organic Solvent Evaporation - Surface Coating 

Fygltlve Emissions 

4-02-888-01 - Specify In Comients Field 
4-02-888-02 - Specify in Cowiuents Field 
4-02-888-03 - Specify in Comnents Field 

4-02-888-04 - Specify in Coiiments Field 

4-02-888-0'5 - Specify in Conmenti Field 

Orginlc Solvent Evaporation - Surf ace Coating 

Fuel Fired Equipment 

Flares 

4-02-900-2 1 - 1 s 1 1 n a te Oil I No . 2 ) 

4-02-900-22 - Residual Oil 

4-02-900-23 - Natural Gas 

Organic Solvent Eviporatlcm - 

Syr face Coa tlM - MIscellaneoys 
T-02-999-fT - Specify in Coments Field 
4 -02-999 -9S - Specify In Coiwents Field 



Surface Coati 
4-02-024-01 - 

4-0'2-024-02 - 
4-02-024-03 - 
4-02-024-04 - 
4-02-024-05 - 
4-02-024-06 - 
4-0i2-Q24-99 - 



^ 



of large Aircraft - 3721 
flmt Coating Operation 
C 1 ean 1 ng/ P r e trea, tiaen t 
Coating Mixing 
Coating Storage 
Equipfflent Cleanyp 
Topcoat Operation 
Other Not Classified 
{.Specify In Contents I 



P'ETROiEUM PROD'OCT STORAGE (Refineries Oil md Gas Fields 
Only! - 2911, 2992. 1311. 1321 

Ixed Roof Ta nks. 16?. WO BBl . Tank Size) 

=03-010-01 - Gasoline RVP13: ireathfing Lo s. s 
-03-010-02 - Gasoline RVPIO: Breathing LOiSS 
-03-010-03 - Gasoline R'VP 7: Breathing Loss 
-03-010-10 - Crude Oil IRVP5: Breathing Loss 
-03-010-13 - Jet Naphtha {JP-4): areathiog 
-03-010-16 - Jet Kerosene: Breathing Loss 
-03-010-19 - Distil lite Fuel 12: Iriathing Loss 
-03-010-97 - Specify Liqyid: Breathing Loss 

Ixed Roof Tanks (250.000 ML. Tank Siiel 
-03-010-04 - Gasolfne RVP13: areatolng Loss 

-03-010-05 - Gasoline RVPIO: BNreithlog Loss 
-03-010-06 - Gasoline R¥P 7: B^reathing Loss 
-03-010-11 - Cryde Oil RVP5: Breathing Loss 
-03-QiO-14 - Jet Naphtha (JP-4J: Breathing Loss 
-03-010-17 - Jet Kerosene: Breathing Loss 
-03-010-20 - Distillate Fuel §2: Breathing Loss 
-QI3-010-98 - Specify Liquid: Breathing Loss 



ixed Roof Tan ks (I 

Gasol 



4-03-010-07 - 
-03-010-08 - 
-03-010-09 - 
-03-010-12 - 
-03-0101-15 - 
-03-010-18 - 
-03-010-21 - 
-03-010-99 - 



loitlng Roof 



Gasol 
Gasol 
Crude 
Jet N 
Jet K 
DistI 
Speci 



ndependent of Tank Diameterl 

ine ftVP13: Working Loss 
ine RVPIO: Working Loss 
ine RVP 7: Working Loss 
Oil RVP5: Working Loss 
aphtha (JP-4|: Working Loss 
erosene: Working Loss 
Hate Fuel #2: Working Loss 
fy Liquid: Uorking Loss 



Tank Size) 



-03;-011-02 - 

-0i3-0ll1~03 - 

-Oi3-0n-0i9 - 

-03-011-11 - 

-03-011-13 - 

-03-011-15 - 

-03-011-98 - 



Roof 



loating 
-03-011-04 - 
-03-011-05 - 

-03-011-06 - 
-03-011-10 - 
-03-011-12 - 
-03-011-14 - 
-03-011-16 - 
-03-011-99 - 

loating Roof 



Tanks (67 .,000 BBi 

Gasol int RVP13: Standing Loss 
Gasoline RVPIO: Standing Loss 
Gasoline RVP 7: Standing Loss 
Cryde Oil RVP5: Standing Loss 
Jet Niaphtha (JP-41: Standing lO'SS 
Jet Kerosene: Standing Loss 
Distillate Fuel #2: Standing Loss 
Specify Liquid: Standing Loss 

Tanks (250.000 BBL. Tank SIzel 
Gasoiine RVP13: Standing Loss 
Gasol int R^PIO: Standing Loss 
Gasoline RVP 7: Standing Loss 
Crude Oil RV'PS: Standing Loss 
Jet Naphtha {JP-4): Standlr^ Loss 
Jet Ktrosent: Standing Loss 
Distillate Fuel 12: Standing Loss 
Specify Liquid: Standing Loss 



Tanks fWithdriwil Loss'l 
Gasoline ftVP13/lVP10/(lVP7 

-|]i3-0n-08 - Gasoline RVP13/RVP10/RVP7 

-03-011-17 - Crude Oil 
-03-011-18 - Jet N,aphtha I JP-4) 
-03-011-19 - Jet Kerosene 
-03-011-20 - Distillate Fuel #2 
-03-011-91 - Specify Liquid 



Tanks with External Floating Roof - Primary Seal 
4-03-OTl-JO - Specify Liquid: Standing Loss 

4-03-011-31 - Gasoline: Standing Loss 
4-03-011-32 - Crude Oil: Standi,ngi Loss 
4-03-011-33 - Jet Maphtha (JP-41: Standing Loss 
4-03-011-34 - Jet Kerosene: Standing Loss 
4-03-0in35 - Distillate Fuel 12: Standinf Loss 

Tanks with External FlQitin§ Roof - Secondary Seal 
4-03-011-40"- Specify Liquid: Standing Loss 

4-Qi3-011-41 - Gasoline: Stinding Loss 
4-0^3-011-42 - Crude Oil: Standings Loss 
4-03-011-43 - Jet Naphtha f JP-41: Standings Loss 
4-03-011-44 - Jet Kerosene^: Standing Loss 

4-03-011-45 - Distillate Fuel #2: Standing Loss 

Tanks with 1 n ternal Fl oati ng Roofs 

Iptcify Liquid: Standing Loss 



4-03-011 -SO 
4-03-011 -51 
4-03-011-52 
4-03-011-53 
4-03-011-54 
4-03-011-55 



Gasoline: Standing Loss 

Crude Oil : Standing Loss 

Jet laphtha (JP-41: Standing Loss 

Jet Ktrostne: Standing Loss 
Distillate Fuel 12: Standing LO'SS 



Variable Mamr Space Ta nks - 1 10,500 BBL. Tank Size! 
^^KP312-01 - GaMline RVM3: Hilling Loss '^^^ 

Gasoline RVPIO: Filling Loss 

Gasoline RVP 7: Filling Loss 
Jet Naphtha (JP-4]: Filling Loss 
Jet Kerosene: Filling Loss 
Distillate Fuel 12: Filling Loss 
Benzene: Fill log Loss 
Specify Liquid: Filling Loss 



4-03-012-02 
4-03-012-03 
4-03-012-04 
4-03-012-05 
4-03-012-06 
4-03-012-07 
4-03-012-99 



Petrol euii^ Storage Tanks - Fugitive Enlsslons 
4^13-888-01 - Specify In C^on^nts Field ' 

4-03-888-02 - S,peclfy in CMMents Field 
4 -03 -888; -03 - Specify in Comients Field 

4-03-888-04 - Specify in Conroents Field 
4-03-888.-05 - Specify in Comients Field 

BULK. TERMIWALS - PETROiEOM: STORAGE TAWKS __^ 
MAJIOR GROUP 51 4 42 



Fixed Roof Tanks 167.000 BBL. Tank Size) 

'1^4-001 -or 



Gasoline ftVPU 
4_04-00l-0'2 - iSasoline RVPIO 
4 -04 -'Oil -03 - Gasoline ,R¥P 7 



5171. 4226 
Breathing Loss 



Breathing LO'SS 
Breathing Loss 



Fixed Roof Tanks ( 67.000 BBL. Tank SIzeJ - 5171, 

4-04-001-04 - Gasoline IWH: Ireathlng Loss 

4-04.-001-05 - Gasoline IRVPIO: Breathing Loss 

4-04-OT1-06 - Gasoline iRVP 7: Breathing Loss 



Fixed Roof Tanks (Independent of Tank Diameterl 

5171, 4226 

4-04-001-01 - Ga»line I¥P13: Worllnf Loss 
4-04-001-08 - Gasoline RVPIO: Morking Lots 
4 -04 -'00 1-09 - Gasol I w RVP 7: Working' Loss 



4226 



^ lodti 



Sf 



4-04-001 

4 -04 -cm 

4-04-001 



Roof Tanks {67.000i BBL. Tank Size! - 5 171, 4226 
fiasoltne ftVPIl: Standing Loss 



4- 



Gasolilne RVP10: Standing Loss 

GasQillne R¥P 7: Standing Loss 
Gasoline RVP13/10/7: Withdrawall 
Loss 



Field Stora ge of Crude Oil - Qlj 

Hxedl Moot" tank: Breathing Loss 



Floating 

4.54-001-13 
4.,04 -001.14 
4_M -001-15 
4-CI4-0'01-17 



Rmf Tanks (250, 000' BflL. Tank Si zt) 
Gisollne RVP13: Standing Loss 
Gisoline RVP10: Standing Loss 
Gasoline RVP 7: Standing Loss 
Gasoline RVPl 3/10/7: yithdrawal 
Loss 



5171. 4226 



Oil 

T-04-003-0I - F1 

4-04-003-02 - Fixed Roof Tank: Working Loss 

4-04-003-03 - External Floating Roof tank 

with Primary Seals: Standing Loss 

4-04-003-04 - External Floating Roof Tank with 
Secondary Seals: Standing^ Loss 

4-04-003-05 - Intefnal Floating Roof Tank: 
Standing Loss 

Petrol etmi Product StQ'rage - Undergroynd Tanks - 
5171, 4226 



Variablt Vapor Space - (10. 500 BBL . Tank Size) 
4_O4-O01~18 - Gaso1ine~RYPn: Filling Loss 
4-04-001-19 - Gasoline RVPIO: Filling loss 

4-04-1001-20 - Gasolene RVP i- Tillmg Loss 



Miscenaneous losses/Leaks - 5171. 4226 
'1^4-001-51 - Valves. Flanges i Puips 
4-04-001-52 - Vapor Conectlon losses 
4-04-001-53 - Vapor Control Unit Losses 
4-04-001-54 - Tank Truck Viipor Leaks 

BULK PLANTS - PETROLEUM STORAGE TANKS - MAJOR GROUPS 
13, 42, 51 



Fixed! Roof Tanks (67.000 BBL. Tank Sizel - 5171., 4226 

1-04-002-01 - Gasoline RVPl 3: Breathing Loss 

4-04-002-02 - Gasoline RVPIO: Breathing Loss 

4-04.-002 -0'3 - Gasoline RVP 7: Breathi^ng; Loss 

Fix-frd, Roof Tanks. (67 .,000 BBL. Tank Siie} - 5171, 4226 

.fq34-0O2-(H - Gasoline RVP13: yorking Loss ^ 

4-104-002-05 - Gasoline RVPIO: Working Loss 

4-104-002-06 - Gasoline RVP 7: Working Loss 

Floating Roof Tanks (67,000 BBL. Tank Size! - 5171, 4226 

4-04-002-0/ - Gasoline RVP13: Standing Loss ~~ 

4-04-002-08 - Gasoline RVPIO: Standing Loss 

4-04-002-09 - Gasoline RVP 7': Standing Loss 
4^4-0102-10 -Gasoline RVP13/10/7: Withdrawal 
Loss 



Variable Vapor Space Tanks - 
5171, 4226 

4-IM-0O2-11 - Gasoline RVP13; 
4 -CM -002- 1 2 - Gasoline RVP TO: 
4-04-002-13 - Gasoline RVP 7: 



(10,500 BiL. Tank! 



FflHrig Loss 
Filling Loss 
Filling Loss 



Nlscenaneoys Losses/Leaks - 5171,, 4226 
■4-04-002-50 - loading Racks ' 

4~04-!002-51 - Valves, Flanges 4 Pujips 
4-04-002-54 - Tank Truck Vapor Losses 



Breithing Loss 
yorking Loss 
Breathing Loss 



4-04-004-01 - Gasoline RVP 13; 

5171, 4226 4-04-004-02 - Gasoline R¥P 13: 
4-04-004-03 - Gasoline RVP 10; 
4-04-004-04 . Gasoline RVP 10: Working Coss 
4-04-004-05 - Gasoline RVP 7: Breathirtg Loss 
4-04-004-06 - Gasoline RVP 7: Working Loss 
4-04-004-07 - Cryde Oil RVP 5: Breathing Loss 
4-04-004-08 - Crude Oil RVP 5: Working Loss 
4 -04 -004 -og - Jet Niaphtha JP-4: Breathing Loss 
4-04-004-10 - Jet Naphtha JP-4: Working Loss 
4-04-0104-11 - Jet Kerosene: Breathing Loss 
4-04-004-12 - Jet Kerosene: Working Loss 
4-04-004-13 - Oistlllate Fuel # 2: Breathing 

Loss 
4^4-004-14 - Distillate ,Fuel # 2: Working Loss 
4-04-004-97 - Specify Liquid 



4-04-004-98 - Specify Liquid 



Breathing Loss 

Uorkiingi Loss 



PRIMTING/PUBLISHIMG - PRUITIMG PROCESS - 
^MAJOR GROUP 27 



Dryers - 2711 thru 2782 
4-05-001-01 - Dryer 
4-05-001- §9 - Dryer 



Printing - 2751, 2752., 2754 
4-05-002-01 - letter Press - .2751 
Letter Press - 2751 
Letter Press - 2751 



4-05-002-11 
4-05-002-12 

4-05-003-01 
4-05-003-11 
4-05-003-12 

4-05-004-01 
4-05-004-11 
4-06-004-12 

4-05-005-01 
4-05-005-11 
4-05-005-12 
4-05-005-13 



FleKographlc - 2751 
Flexographic - 2751 
Flexographlc - 2751, 

Lithographic - 2752 
Lithographic - 2752 

Lithogr.aphlc - 2752 

Gravure - 2754 
Gravure - 2754 
Gravure - 2754 
Gravure: pybllcatlon 
Printing - 2754 



4-05-006-01 - Inik Mixing: General 



4-05-007-01 - Solvent Stora^ge: General 



Ink Til inning 

4=0.5=003=02 - 

4-05=003=03 - 

4-05-00.5-02 - 

4=05-00.5-03 - 

4-05-0103-04 - 

.4-05-003.05 - 

4-05=002-02 - 

44)5-005-06 = 

4-05-006-07 = 

4-05-002-03 - 

4-05-003-07 - 

4-05-003-06 - 

4-05-OOi5-10 - 

4-05=005-98 - 

4-05-005-99 - 



Solvents - 2700'-2799 ««« 

.. CarbftoTT 

. Cellosolvt 

■ D' line thy Iformaiide 

• Ethyl Acetate 

. Ethyl Alcohol 

.. IsO'PfOpyl Alcohol 

. Kerosene 

^ Mtthyl Ethyl Ketone 

- Methiyl Isobatyl iKetone 
. r4ineral Spirits 

- Majphtha 

- M- Propyl Alcohol 

- Tol uene 

- Other Wot Classified 
(Specify in Ccxmnents) 
Otlier Not Classified 
(Si:!et:ify m Cooinents) 



Pyblishing - Fug itive Emissions 



PriritiX^ ^_ . 

4-05-881-01 - Spe"cTTy~rn Canments Field 



4-05-888-02 - Specify in Coiiinents Field 

4-05-888-03 - Specify in Camnents Field 

4-05-888-04 - Specify in Comments Field 

4-05-888-05 - Specify in Co<nnients FieJd 

TRANSPORTATION AND WA-RKETING OF IPETROiEyMi PROOUCTS - 



Tank Carj^ dru^ Trucks^ - H onnal Service 
51fa1, 5 171 . 51 /2. 4582 



MAJOR GROUPS 44, 4S . 51 

4-06-001-31 - Gasollne-Subi.iierged Loading 

4-06-'00il-32 - Crude Oil-Sybii.©rged Lo.a.di:ng, 

4-06-001-33 - Jet Naphthi CJP-41-SubiMrgitd Loiding 

4-06-001-34 - Jet Kerosene- Sutaerged Loading 

4-Q'6-001-35 - Distil lite Oil # .2-Sub«erged Loading 

4-06-001-36 - Ga.so1lne-Spl.iSh Loading 

4-06-001-37 = Crude 011-Splish Loadi.ng 

4-06-001-38 - Jet N.aphtha- Splash Loading 

4-06-001-39 - Jet Kerosene-Splash Loading 

4-06-001-40 - Distniate Oil # 2-Spla5h loading 

Tank C.ars and Trucks - Balance Service - 

5161. '"S171', 5172., 45 82 

4-06-001-41 

4-06-001-42 

4-06-001-43 

4-06-001-44 

4.06-001-45 

4 -0€ -00 1-46 



Gasol ine- Submerged Loading 
Crude Oil -Submerged Lo^adlng 
Jet Maphtha-Sut«erged Loading 
Gasol fne-Splasii Loading 

Crude Oil -Splash Lo.ading 
Jet Naphtha- Splash Loading 



Tank Cars and Trucks - Clean Tanks 
- 516U 5171 



5172,_ 4582 



4.-06-001-47 - Gasoline-Submerged Loading 

4-06-001-48 - Crude oil-Suibmerged .Loading 

4-0..6-001 -49 - Jet N.aphtha yp~4)-Suta€rg.td Loading 

4-06.-001-60 - Jet Kerosene-Submerged Loading 

4-.06-OT1:-61 - Distillate Oil I 2-Sybmerged Lo^adlng 



Ta.nk Cars and Trucks - Tr.anisnit Losses __- 

5161, 5171, 5172, 4582 

4-06-001-62 - Gasoline-Loaded wi'th Fuel 
4-06~00J-63 - G.asol ine-Return with Vapor 

Marine Vessels - 4463 

4-06-002-31 - Gasoline- Ship Loading-Cleaned 

... „ . and Vapor- free Tank 
4-06-00.2-32'- Gasoline-Ocean Barges Loadlnig 
4-06-002-33 - Gasolint-Oarges. Loiding-Cleaned 

and Vapour- free Tint 
4-06-002-34 - Gasoline- Ship Lo.ading-iBan asted 

Tank 
4-06-002-35 - Gasoiline-0.cean Ba.rges LO'ddlng- 

Binasted Tank 
4-Oi6-O02-36 - Gasol ine-Shfp Lo ad ing-Unc leaned 

Tank 
4-0'6-OO2-37 - Gasoline-Ocean Barges Loadlng- 

Unclean-ed. Tank 
4^6-002-38 - Gasol ine-Birges Loading-Uncleined 

Tank 
4-06-002-39 - Gasol Ine-Tankir-Bal lasting 

Tank Condition 
4-06-002-40 - Gasoline- Barges Loading- Average 

T.ink Condition 
4-06-002-41 - Gasoline-Tanker-Ballasting 
4-06-002-42 - Gasoline-Transit 
4-06-002-43 - Crude Oil-Loadt'ng Tankers 
4-06-002-44 - Jet F^uel -Loading Tankers 
4-06-002-45 - Kerosene-Loading Tankers 
4-06-002-46 - 01 still ate Oil Mo. 2 Loadini 
4-06-002-48 - Crude Oil-Loading Barges 
4-06-002-49 - Jet Fuel -Loading Barges 
4-06-002-50 - Kerosene-LoadLng Barges 
4-06-002-51 - Oistlllate Oil Mo. 2-Loadlng 

Tankers 
4-O6-O1O2-53 - Cryde Oil -Tanker Ballasting 



4-06-002-54 - Crude Oil -Transit-Loss 
4=06-002-55 - Jet FueT-TransiT-Eoss 

4-06-002-56 - Kerosene-Transit-Loss 

4-06-002-57 - Distil late Oil Mo. 2-Traniit-Loss 

4-06-002-59 - T.ariker/ Barge Cleaning 



Gasoline Rttiil Q'peration s - 5541 
4-06-003-01 - Splash PIlMng 
4-O16-O03-O2 - Subitergiied, Flllinf w/o Control 
4-06-003-06 - BalinC'ed Sutaerg^ed Fllllinf 

4-06-003.-07 - Underground Tank Bre'ithlng 

Filling Vehicle Gis T anks - §541 
4-06-004-01 - Va,por Los.s: w/o Control s 
4-06-004-02 - Liquid Spill Loss,: w/o Controls 
4-06-004-03 - Vapor Loss: w/o Controls 



Petrol euro Marketing 
4-06-,S88.0i - Specify 
4-06-888-02 - Spiecify In C 
4-06-888-03 - Specify in C 
4-06-888-04 - Specify 
4-06-888-05 - Sp-ecify 



- Fugitiv e Ealsslons 

' in Conments Field. 

ts Field 

ts Field 

iin Ciomieflts Field 

in C'OnMiefits Field 




QUmMK CHEMICAL STORAGE - FIXED ROOF TANKS - 

MAJiOR GROUPS 28. 29., 30, SI 



Add Anhydrides 
. n]7-004-Ol - Acetic Anhydrtdt: Breathing Loss 

4-07-004-02. - Acetic Anhydride: yorking Loss 
4-07-004-97 - Specify Liqyid: Breathing Loss 

4-07-004-98 - Specify Liquid: Morklng Lo^ss 

Alcohois 

4 -07 -008-01 - N-Butyl Aicolhol : Breathing LO'SS 
4-07-M8-02 - M-Bytyl Alcohol- Working Loss 
4-07-008-03 - Sec-Bytyl Alcohol : Breithlng Loss 
4.-07-008-04 - Sec -Butyl Alcohol: Working Loss 
4-07-OOa-OS - Tirt-Butyi Alcohol: Breathinif Loss 
4-07-008-06 - Tert-Bytyl Alcohol: Working Loss 
4-07-008-07 - Cyclohexanol : Breathing Loss 
4-07-008-08 - Cyclohexanol: Working Loss 
4-07-008-09 - Ethyl Alcohol : Breathing Loss 
4-07-008-10 - Ethyl Alcohol: Horklng Loss 
4-07-008-11 - Isobutyl Alcohol: Breathing Loss 
4-07-008-12 - Isobytyl Alcohol: Working: Loss 
4-07-008-13 - Isopropyl Alcohol: Breathing Loss 
4-07-008-14 - Isopropyl Alcohol: Working Loss 
4-07-008-15 - Methyl Alcohol: Breathing Loss 
4-07-008-16 - Methyl Alcohol: Working Loss 
4-07-008-17 - M-Propyl Alcohol: Breathing Loss 
4-07-008-18 - N-Propyl Alcohol: Working Loss 
4-07-Oa'8-97 - Specify Alcohol: Breathing Loss 
4-07-008-98 - Specify Alcohol: yorking Loss 

Alkanes '(Paraffins) 

4-07-016-01 - N-Decane: Breathing LO'SS 
4-07-016-02 - N-Oecioe: Warking Loss 
i-07-016-03 - N-Oodecane: Breathing Loss 
4-07-016-04 - N-Dodecane: Working Loss 
4-07-016-0'5 - M-Heptane-: Breathing Loss 
4-07~01§-0<6 - M-Heptane: Horlcing loss 
C-07-01i-07 - Isopentane: Breathing Loss 
4-07-016-08 - Isopentane: Working Loss 
4-07-016-09 - Ptntadecane: Breathing Loss 
4-07-016-10 - Pentadecane: Working Loss 
4-07-016-11 - Maphtha: Breathlf*g Loss 
4-07-016-12 - Maphtha: Working Loss 
4-07-016-13 - Petrolem Olstniate.: Breathing Loss 
4-07-01S.14 - Petroleun Distillate: Working, Loss 
4-07-016-97 - Specify Alkane: Breathing Loss 
4-07-016-98 - Specify Al.ka.ne: Working Loss 

Alkenes (Ojeflnsl 

1^7^020-01 - Oodtcene: Breathing Loss 

4-07-020-02 - Dodecene: Working Loss 

4-07-020-03 - Hepttnes-General : Breathing Lost 
4-07-020-04 - Heptenes-Generil : Working Loss 
4-07-020-97 - Specify Alkene: Ireathlng Loss 

4-07-0'20-98 - Specify Alkene: Working Loss 

Ami nes 

4-07-032-01 - Aniline: Breathing Loss 
4-07-032-02 - Aniline: Working Loss 
4-07-032-03 - Ethanolaiiiines: Breathing Loss 
4-07-032-04 - Ethanol amines: Working Loss 
4-07-032 :-05 - Ethyleneamfnes: Breathing Loss 
4-07-032-06 - Etiiyleneaiiines: Working Loss 
4-07-032-97 - Specify Aiilne: Breathing Loss 
4-117-032-98 - Specify Amine: Workings Loss 



Araiitics 

4-QiJ-036-01 
4-07-036-02 
4-07-036-03 
4-07-036- 04 

4-07-036-05 
4-07-036-06 
4-07-036-07 
4-07-036-08 
4-07-036-09 
4-07-036-10 
4-07 -0 36 -U 
4-07-O36-12 
4-07-036-13 
4-07-036-14 
4-07-036-15 
4-07-036-16 
4 -07 -036 -17 
4-07-036-18 
4-07-036-19 
4-07-036-20 
4-07-036-21 
4-07-036-22 
4-07-036-23 
4-07-036-24 
4-07-036-97 
4-07-036-98 

Carboxylic Ad 
4-07-040-01 - 
4-07-040-02 - 
4-07-040-03 - 
4-07-040-04 - 
4-07-040-05 - 
4-07-040-06 - 
4-07-040-07 - 
4-07-040-08 - 
4-07-040-09 - 
4-07-040-10 - 
4-07-040-97 - 
4-07-040-98 - 

Esters 

t-0 7-044 -01 
4-07-044-02 
4-07-044-03 
4-07-044-04 
4-07-044-05 
4-07-044-06 
4-07-044-07 
4-07-044-08 
4-07-044-09 
4-07-044-10 
4-07-044-11 
4-07-044-12 
4-07-044-13 
4-07-044-14 
4-07-044-15 
4-07-044-li 
4-07-044-17 
4-07-044-18 
4-07-044-19 
4-07-044-20 
4-07-044-97 
4-07-044-98 



Beniene: Breathing Loss 
Beniene: Working Loss 
Cresol : Breathing Loss 
C re sol : Working Loss 
Cwene: Breathing Los'S 
Curoene: W'orklr^ Loss 
01 isopropyl Benzene: Ireathlng Loss 
01 Isopropyl ienzent: Working Loss 
Ethyl Benzene: Breathing Loss 
Ethyl Benzene: Working Loss 
Methyistyrene: B^reathlng Loss 
Methyl styrene: Working Loss 
Styrene: Breathing Loss 
Styrene: Working LO'SS 
Toluene: Breathing Loss 
Toluene: Working Loss 
B-Iylene: Breathing Loss 
la-lylene: Working Loss 
o-Xylent': Breathing Loss 
o-Iylene: Working Loss 
p-Xylene': Breathing, Loss 
p-Xylene- Working Loss 
Xylenes-rB'lxed: Breathing Loss 
Xylenes-mlxed: Working Loss 
Specify Aromatic: Breathing loss 
Specify Aroiatlc: Working Loss 



ds 



Icetic Acid: Breathing Loss 

Acetic Acid: Working Loss 

Acrylic Acid: Breathing Loss 
Acrylic Acid: Working Loss 
Adiplc Acid: Breathing Loss 
Adipic Acid: Working Loss 
Fomilc Acid: Breathing Loss 
Formic Acid: Working Loss 
Propionic AcTI: Breathing Loss 
Propionic Acid: Working Loss 
Specify Acid: Breathing Loss 
Specify Acid: Working Loss 



Butyl Acetate: Breathing LO'SS 
Bytyl Aceta,te: Working' Loss 
Butyl Acrylate.: Breathing Loss 
Butyl Acrylate'^: Working Loss 
Ethyl Acetate: Breathing Loss 
Ethyl Acetate: Working Loss 
Ettyl Acrylate: Breathing Loss 
Ethyl Acrylate: Morkinf Loss 
Isobytyl Acrylate: Breathing Loss 
Is^ob'Utyl Acrylate: Working Loss 
Isoipropyl Acetate: Breathing Loss 
Isopropyl Acetate: Working Loss 
Me'thyl Acetate: Breathing' Loss 
Methyl Acetate: Working Loss 
Methyl Acrylate: Ireathlng Loss 
Me'thyl Acrylate: Workii^ Loss 
Methyl Methacrylate: Breathing Loss 
Methyl Methacrylate: Working Loss 
Vinyl Acetate: Breathing Loss 
Vinyl Acetate: Working Loss 
Specify Ester: Breathing Loss 
Specify Ester: Working Loss 



OIRWIiC CHEMICAL STO'RASE - FIXED ROOF IkmS - 

mjm GROUPS 28, 19, 30i. 51 



Ethers 

4-0i7-048-01 - Methyl -tert-Butyl Ether: Breathln.g 

Loss 
4-07-048-02 - M€ thy! -tert- Butyl Ether: yoricinii 

Loss 
4-07-048-97 - Specify Ether; Breathing Loss 
4-07-048-98 - Specify Ether: Work log Loss 

Glycol Ethers ^^^ 

4-0'7-05Z-01 - Butyl CarbUol • Breathing loss 
4-07-052-02 - Butyl Carbltol: yorking Loss 
4-07-052-03 - Butyl Ctllosolve: Breathing Loss 

4-07-052-04 - Butyl Celllosolve: Working loss 
4-07-052-05 - Carbltol: Breathing Loss 
4-07-052-06 - Cartitol: Working Loss 

4-07-052-07 - CellO'Solve: Breathing Loss 
4-07-052-08 - Cellosolve: Working Loss 
4-07-052-09 - Dlethylene Glycol: Breathing Loss 

4-O7-0i52-lO - Dlethylene Glycol: Working Lo^ss 
4-07-052-11 - Methyl CartitQl: Breathing Loss 
4-07-052-12 - Hethyl.Carbltol : Working Loss 

4-07-052-13 - Methyl Cellosolve: Breathing Loss 
4-07-052-14 - Methyl Cellosolve: Working Loss 
4-07-062-15 - Polyethylene Glycol: Bre^athing Loss 
4-07-052-16 - Polyethylene Glycol: Working Loss 
4-07-052-17 - Triethylene Glycol: Breathing Loss 
4-07-0'52-ia - Triethylene Glycol : Working Loss 
4-07-052-97 - Specify Glycol Ether: Breathing Loss 
4-07-052-98 - Specify Glycol Ether: Workiog Loss 



H'aiogi.enated Orgtnlcs fcontinutdl 

4-07-060-20 - Ethylene Chloride: Working' Loss 

4-07-060-21 - PerchlOfOithylene: Breathing Loss 

4-07-060-22 - Ptrchloro€thylere: Workinf Loss 

4-07-060-23 - Trkhloroethylene: Breathing Loss 

4-07-060-24 - Trichloroethylene: Working Loss 

4-07-060-97 - Specify in Cojiments: Breathing Loss 

4-07-060-98 - Specify in Canients: Working Loss 

ISQcyanates 

4-07-064-01 - MO I: Breathing Loss 

4-07-064-02 - MOl: Working Loss 

4-07-064-03 - TOI: Breathing Loss 

4-07-064-04 - TOI: Working Loss 

4-07-064-97 - Specify Isocyanate: Breathing Loss 

4 -07 -064 -98 - Specify Isocyanate: Working Loss 

.Ketones 

4-O7-0i8-01 - Cyclohexanone: Brftathing Loss 

4-07-068-02 - Cyclohexanone: Working Loss 

4-07-068-97 - Specify Ketone: Breathtng Loss 

4-07-068-98 - Specify Ketone: Working Loss 

Nitriles 

4 -07 -076 -01 - Acrylonltrilt: Breathing Loss 

4-07-076-02 - Acrylonltrile: Working Loss 

4-07-076-97 - Specify Nltrlle: Breathing Loss 

4-07-076-98 - Sp^eclfy Nltrlle: Working Loss 

Niitro Compounds 

4-07-080-01 - Mitrohenzene: Breathing loss 

4-07-080-02 - Nitrobenzene: Working Loss 

4-07-080-97 - Specify In Comients: Breathing Loss 

4-07-080-9.8 ~ Specify In Cojiments: Working Loss 



Glycols 

4.07_OSS.01 

4-07-056-02 

4-07-056-03 
4 -07 -056 -M 
4-07-056-05 
4-07-056-06 
4-07-056-07 
4-07-056-08 
4-07-056-09 
4-07-056-10 
4-07-056-97 
4-07-055-98 



Hilogenated 

4-07 -060 -Qi2 
4-07-060-03 
4-07-060-04 

4-07-060-05 
4-07-060-06 
4-07-060-07 
4-07-060-08 

4-07-060-09 
4-07-060-10 
4-07-060-11 
4-07-060-12 
4-01-060-13 
4-0'7~060-14 
4-07-060-15 
4-07-060-16 
4-07-060-17 
4-07-060-18 
4-07-060-19 



- 1,,4-Butdnediol : Breathing Loss 

- 1,4-Butanedlol : Working Loss 

- Ethylene Glycol: Breathing Loss 

- Ethyl tne Glycol: Working Loss 

- 01 propylene" Glycol : Breathing Loss 

- 01 propylene Glycol: Working loss 

- Glycerol : Breathing Loss 

- Glycerol : Working Loss 

- Propylene Glycol: Breathing Loss 

- Propylene Glycol; Working Loss 

- Specify Glycol: Breathing Loss 

- Specify Glycol: Working Loss 

Organics 

■^""Se^nzyT Cnlonde; Breathing Loss 

- Benzyl Chloride: Warking Loss 

- Caprolacturn: Breathing Loss 

- Caprolacturn: Working Loss 

- Carbon Tetrachloride: Breathing Loss 

- Carbon Tetrachloride; Working Loss 

- Chlorobenzene: Bryd thing Loss 

- Chlorobenzene : Working Loss 

- o-Dichl oroben^ene : Bredthmg Loss 

- o-LJichlorobeniien-r?- Working Loss 

- p-Oichlorobenzene . Breathing Loss 

- p-nithlorobenzene ; Working Loss 

- Epiciilorohydrin : Breathing Loss 

- Epicnlerohydrlrc Vs'orking Loss 
htnylene Ulbrcjifiuie; Breathing Los& 

■ Er.hyler=e Dibrcwide: Working Loss 

- Ethyi'.'s'H^ [fi chloride: Breathing Lor-s 

- Ethylene Dichioride: Worki?^ Loss 

- Methylene Chloride: Breathing Loss 



Phenols 

4^7-084-01 - Nonyl phenol: Breathing Loss 
4-07-084-02 - Nonyl pihienol : Workinf Loss 
4-07-084-03 - Phenol; Breathing Loss 
4-07-084-04 - Phenol: Horklng Loss 
4-07-084-97 ~ Sp«1fy Phenol: Breathing Loss 
4-07-084.-98 - Specify Phenol: Working Loss 



Aldehydes 

4-07-172-01 - 
4-07 -172-02 - 
4-07-172-03 - 
4-07-172-04 - 
4-07-172-05 - 
4-07-172-06 - 
4-07-172-07 - 
4-07-172-08 - 
4-07-172-09 - 
4-07-172-10 - 
4-07-172-11 - 
4-07-172-12 - 
4-07-172-97 - 
4-07-172-98 - 

Alkanes I Para 
4-07-1 76-Cll - 



Acetaldehyde: Standing Loss 

Acetaldehyde: HIthdrawil Loss 
Acrolein.: Standing Loss 
Acrolein: Mithdrawal Loss 
N-Butraldehyde: Standing Loss 
«-8utr aldehyde: Withdrawl LO'SS 
Fonnaldehyde: Standing loss 
Fonrialdehyde: Withdrawal Loss 
Isobtityraldehyde: Standings LO'SS 
Isobutyraldehyde: Withdrawal Loss 
Proplonaldehydt: Standing Loss 
Prop lonal dehyde : Ml thdirawal Loss 
Sptcify Aldehyde: Standing Loss 
Specify Aldehyde': HItMrawl Loss 

f fins) 
Cy'dohexanpe- Standing Loss 



:4-07-1.76-02 - Cyclohexant: MIthdrawal Lo^ss 
4-07-176-03 - M-Hexane: Standing Loss 
4-07-176-0'4 - M-Hexaine: Withdrawal Loss 
4-07-176-05 - M-Pentar»e: Standing Lo^ss 
4-07-176-06 - M-Pentane: HIthdrawal Loss 
4-07-176-97 - Specify Alkane: Staid Ing, tO'St 
4-07-176-98 - Specify Alkane: Withdraw! Los'S 



Alkenes (Olefins] 

riUT^^tniT ^Tsoprene. Standing Loss 

4-07-180-02 - 

4-0?-180-03 - 

4-07-190-04 - 

4-U7-180-05 - 

4-07-18G-06 - 

4-07-180-07 - 

4-07-180-03 - 

4-07-180-09 ^ 
4-07-180-10 - 
4-07-180-97 - 

4-07 -ISO ya - 



Isoprene: ki/i thiirawdl Loss 
f-ii^thyldllene: Standing Loss 
Methyl all ene: Withdrawal Loss 
1-Pentene: Standing Loss 
1-Penten«- Withdrawal Loss 
Piperylene. Standing Loss 
Piperylene; Withdrawal Loss 

Cyclopentene: Standing Loss 
Cyclopentene : Withdrawal Loss 
Specify Alkene: Standing Loss 

Specify Alkene. Withdrawal Loss 



E therms 

^■^:Q7^08-01 - Ethyl Ether: Standing Loss 
4-07-208-02 - Ethyl Ether: Withdrawal Loss 
4-07-208-03 - PropyleiH€' O'Xide: Standing Loss 
4-07-208-04 - Propylene Oxide: Withdrawal Loss 
4-07-20i8-97 - Specify Ethtr; Stindiing Loss 
4-07-208-98 - Specify Ethtr: Withdrawal Loss 



Halogenated 

4.07-220-01 
4-07-220-02 
4-07-220-03 

4-07-220-04 
4-07-220-05 
4-07-220-06 
4-07-220-07 
4-07-220-08 
4-07-220-09 

4-07-220-10 

4-07-220-97 
4 -07 -220- §8 



Organics 

- Carbon Tetrachloride: Standing Loss 

- Carbon Tetrachloride: WithdrawaV Loss 

- Chloroforro: Standing Loss 

- ChloroTorTn: Withdrawal Loss 

- Ethylene Di chloride: Standing Loss 

- Ethylene Dichloride: Withdrawal Loss 

- Methylene Chioiride: Stinding Loss 

- Methylene Chloride: Withdrawal Loss 

- L,l.,l-Trlchloroethylene: Standing 
Loss 

- 1,1,1-TrichlO'iroethylene: Withdrawal 
Loss 

- Specify in Comments: Standing Loss 

- Specify in Coifinents : Withdrawal Loss 



Alkenes (Olefins 1 

4-07-820-01 - 1,3-ButJdiene: Withdrawal Loss 

4-07-820-02 - l-Butene; Withdrawal Loss 

4-07-820-03 - 2-Butene: Withdrawal Loss 

4-07-820-04 - Ethyl ene: Withdriwal Loss 

4-07-820-05 - Isobutylene: Withdrawal Loss 

4-0/-820-06 - Propylene: Withdrawal Loss 

4-07-820-99 - Specify Alkene: Withdrawal Loss 

Alkynes (Acetylenes) 

4-&^-.a24-01 - Acetylene: Withdrawal Loss 

4-07-824-99 - Specify Alkyne: Wlthcrawal Loss 

.Amines '*" 

4^U7^3Z-01 - Mfthylaffllnt: Withdrawal! Loss 
4-07-832-02 - Dimethyl amine: Withdrawal Loss 

4-07-832-03 - Trine thy! amine: Withdrawal Loss 
4-07-832-99 - Specify Amine: Withdrawal Loss 

Ethers 

4-07-848-01 - Ethylene Oxtdie: Withdrawal Loss 

4-07-848-99 - Specify Ether: Withdrawal Loss 

Halogenated Organics 

4-0/-860-Q1 - Ethyl Chloride: Withdrawal Loss 
4-07-.860-02 - Methyl Chloride: Withdrawal Loss 
4-07-860-03 - Phosgene: Hlthdrawal Loss 
4-07-860-04 - Vioyl Chloride: Withdrawal Loss 
4-07-860-99 - Specify In Conwints: Withdrawal Loss 



Isocyanates 
4-07-864-01 

4-07-864-99 



Methyl Isocyanate: Withdrawal Loss 
Specify Isocyanate: :Withdrawal Loss 



Mercaptanst Thiol si 

4-07-872-01 - Methyl Me reap tan: WitMrawal LO'SS 

4-07-872-99 - Specify Mercaptan: Withdrawal Loss 



Ketones 

4-07-228-01 - Acetone: Standing Loss 

4-07-228-02 - Acetone: Withdrawal Loss 

4-07-228-03 - Methyl Ethyl Ketone: Standing Loss 

4-07-228-04 - Methyl Ethyl Ketone: Withdrawal Loss 

4-07-228-05 - MilBK: Stinding Loss 

4-07-228-016 - MIBK: Withdrawal Loss 

4-07-228-97 - Specify Ketone: Standing Loss 

4-07-228-98 - Specify Ketoflt; Withdrawal Loss 

Mercaptans i Thiol s ) 

1-07-232-01 - Ethyl Mercaptan: Standing Loss 

4-07-232-02 - Ethyl Mercaptan: Withdrawal Loss 

4-07-232-97 - Specify Mercaptan: Standing Loss 

4-07-232-98 - Specify Mercaptan: Withdrawal Loss 



OR^GANIIC CHEMICAL STOiAGE - PRESSURE TAMKS - 



WJOR GROUPS 28, 29, 30. 51 



Alkanes tParrafins) 

4^07-816-01 - Ethane: Withdrawal Loss 

4-07-816-02 - Bytaine: Withdrawal Loss 

4-07-816-03 - Methane: Withdrawal Loss 

4-07-816-04 - natural Gas: Withdrawtl Loss 

4-07-816-05 - Propane: yithdrawal Loss 

4-07-816-99 - Specify Alkane: Withdrawal Loss 



ORGAMIC CHEHICAi TRANSPQRTATlOli 

MAJOR GRQOPS 28, 29, 30, SI 



Speci fy L1quI( 



Loading Rack 



ORGANIC SOLVENT EVAPORATION - MiISCELLANEOUS 



Naphtha f Stoddard | 



Solvent Extraction Processes 

4-90-001-01 - Petrol 
4-90-001-02 - MEK 
4-90-001-03 - MIBK 
4-90-001-04 - Furfural 
4-90-001-05 - Trichlo^roethylene 
4-90-001-99 - Other Mot Classified 
{Specify In Comiienrtsi 



Waste Solvent 

4-90-002-02 . 
4 -90-002-03 - 
4-90-002-04 - 
4-90-002-05 - 
4-90-002-06 - 
4-90-002-99 - 



Reco^very Operations 
Storage Tank Vent 
Condenser Vent 
Incinerator Stack 
Solvent Spillage 
Solvent Loading 
Fugitive Leaks 
Other Mot Classlflk 
(Specify In Comients) 



Rail rarOMnlM_:_ 4742 4QVI. 4013 
4-§Q.-0-03-01 - Lo^w Vapor^ressure, High 

Viscosity Cargo 

{Ethyene Glycol! 
4-90-003-0^2 - nedim Viipor Pressure, Medfut 

Viscosity Cargo 

(Chlorobonienil 
4-90-003-03 - Low Vaipor Pressure, Medium 

Viscosity CargO' 

lio-Dichlorobenzenel 
4-90-003-04 ' im Vapour Pressure, High 

Viscosity Cargo ICreosott) 
4-90:-003-99 - Other 'Mot CUssifie'd 

fSp'tcify in Comnents) 



Flrefl 



Ireflghtinf 
^•01=006-01 - 



Tank Truck CI 
frf0-004=0l - 



eaning - 7699 

Hi ghi Vapor Ikressiirt, Low 
Viscosity Cargo I Acetone) 

High Vapor Pressure, Low 

V 1 sc s i ty C argo I P t re hll o roe ttiy 1 em I 

Medlyin Vapor iPressure,, Mi'diui 
Viscosity Cargo {Metnyl Methacrylitel 
Low Vapor iPrtssyre, Low 
V i sc s i ty C a rgo ( P he no I ) 
Low Vipor IPressure, High 
Viscosity Cirgo. {Propylent iGlycol) 
Other Not Classified 
f Specify in Comnefits) 



4=90-004-02 - 
4-90-004-03 - 
4-90-004-04 - 
4-90-0i04-05 - 
4-9'0-004-99 - 



Organic Solvent Evaporation - Fye'l Fired lEquipineftt 

Incinerators 

¥-50-500-1 r- Distill ate Oil (Mo. 2) 

4-90-900-12 - Residual Oil 

4-9€^-'900'-13 - Nidtural Gis 

Flarts 

4-§0-§QiO-21 - Distill ate Oil {Mo. 21 
4-90-900-22 - Residual Oil 
4-90-900-23 - Natural Gas 

m seel 1 aneous Vo1.itne Organic Cowpoynd Evaporation 
ir5i75f5_98 - Identity the Process and the 
Solvent in Cofnnents 



Stryctyre: Jet Fuel 
5-01-006-02 - Structyre: Distillate Oil 

5-01-006-03 - Strycture: Kerosene 
5-01-006-04 - Structure: Wood Pallets 

Sewage T reatment 
5-01-00/-01 - Entire Piant 
5-01-M7-02 - Primary Settlinf Tank 
5-01-007-03 - Secondary Settling Tank 

5-01-007-04. '- Aeratiofl Tank 

Ayx i 1 lary Fuel /No Ew issions 
5-01- 900-0 S - Distillate Oil 

5-01-900-06 - iMatural Gas 

5-01-900-10 - Liqyified Petro1ey.w Gas ILPG) 



SOLID' WASTE DISPOSAL - CQWiERCIAL/lNSTITUTIOMAL 

1 nc 1 ne ration - Generaj__ 
^^Rroii-Ol - Hultlpl:^' Chamber 
5-02-001-02 - Single Chamber 

5-02-PI-03 - Controlled Air 

5-02-a0i-04 - Conical Design: Mynicipal Refuse 

5-02-001-05 - Conical Design: Mood Refyse 

Open Burning 
B-O2-0-02-0r- yood 
5-02-002-02 - Refyse 

Apartaent Inciner ation 
5.-02-003-01 - Hye Fed 
5'.02-O03-02 - Flye Fed fWiith Afterb^yrner 
and Draft Controls I 

1 nc I ne ra tion (Special pyrposel 

Pathol Of ical yaste 



5-02-OOS-Oi 



Slydge 



4-90-999-99 - Identify the Process and the 
Solvent in Coinfients 



Lan dfill Domp 

5-02-005-01 - waste Gas Flare 

5-02-006-02 - Municipal: Fygltlve EaissiOflS 

Auxi 1 1 ary Fyel /Ho E aisslons 

B.02-904-d& - 01 still ate Oil 

5-02-900-06 - Natyral Gas 

5-02-900-10 - Liquified Petroleuii Gis fLPtl 



SOilO WASTE OlSPOSAL - GOVERMMEMT 

My n I c 1 pal I nc ine ration - 4953 

5-01-001-01 - Myltlple Chamber 
5-01-001-02 - Single Chamber 

Open Byrning DyBp 

5-01-002-01 - General Refuse 
5-01-002-02 - Vegetation, Only 



SOLID' WASTE DISPOSAL - liDUSTRIAL 



Other I nclneri 
S -01-005-01 - 
5 -01 -005 -0€ - 

5-01-OOS-07 - 

5-01-00'S~0S - 

5-01-005-10 - 
5-01-00'5-n - 
5-01-005-12 - 



tlon 

falfiolofllcal 

SI udge 

Conical Design fTet Ptel 

Municipal Refuse 

Conical Design ITee Peel 

Wood Refyse 

Trench Burner: Wood 

Trench Burner: Tires 

Trench Burner: Refyse 



Incineration 

5-03-001-crr- 

5-03-001-02 - 

5-03-001-03 ■ 

5-03-001-04 . 

5-03-001-05 . 

5-03-001-06 - 

5-03-001-07 . 

5-03-1001-08 ■ 

5-03-001-09 - 

Open Burninf 
I-OS-OM-O'l' 
5-03-002-02 - 
5-03-002-03 . 
5-03-002-04 - 



Multiple Chanbtr 
Single Chapber 
Controlltd Air 
Conical Design: .Refuse 
Conical Deslgin: Mood! Refuse 
Tfench Byrner: Hood 
Trench Byrner: Tires 
Auto Body Coriponents 
Trenclti! Burner: Rgfuse 



Hood/Vegetitloin/Leaves 
,Refus.e 

Auto BO'dy Components 
Re fust pnesdl 



Coial 



I inicfn.tr.it ion 
5^3-0105-06'= Sludge 

Lindfni Duiip 

F-0 3-006-0 I - Waste Gas Flare 
5-03-006-02 - Liquid Waste Disposal 

5-O'3-006-O3 - HazardO'Us: Fugitive EiiTssioniS 

Liquid Waste 
5-03-007.01 - General 

Treatjfient. Storage, and Disposal Facnities: Fuqitive Emissions 

5^UI-0W-U1 - Surface Impoundmenf "" """ 

5-03-008-10 - Waste Piles 
5-03-008-20 - Land Treatjnent 
5-03-008-30 - Containers 



Auxiliary Fuel /No Emissions 

B-03-900"^JB - Distil late Oil 

5-03-900-06 - Natural Gas 

5-03-900-10 - Liquifi'td Petroleym Gas (LPG) 
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1. INTRODUCTION 

This guideline docum,eiits the policies and requirements of the Ontario Ministry of the 
Environment used in setting emission limits under the Clean Air Program. These 
requiremeots draw on the experience of the United States Environmeatal Protection Agency 

(U.S. EPA) and the Northeastern States for Coordinated Air Use Management (NESCAUM) 
in setting technology -based emission limits. They have been developed specifically to meet 
the needs of the Clean Air Program philosophy and Ontario's enviroomental legislation and 
regulations. 

In the United States, regulations issued under the Clean Air Act require new sources 
entering regions which currently attain the National Anii,bient Air Quality Stendards 

(NAAQS) to use Best Available Control Technology pACT) in order to achieve the 
Prevention of Significant Deterioration (PSD), The EPA has recently issued instructions to 
the effect that BACT determinations are to be made on a "top-down" basis, i.e., by 
establishing what degree of control is strictest for a given combination of pollutant and 
source and working through less stringent control requirements based on considerations of 
environmental, energy and economic impacts and other costs. 

Two significant guidance documents have been issued to interpret this requirement that 

BACT be determined "top-down." The first was EPA Region 9's "Guidelines for 
Determining Best Available Control Technology (BACT)," dated April 1987. More 
recently,, NESCAUM has produced its "'BACT' Guideline;" dated October 1988. The 
NESCAUM document draws on the Region 9 guideline, with a different emphasis in 
several areas. The Ministry of the Environment has drawn on both as initial bases for this 
guideline. 



2*., BACKGROUND 

In November 1987, the Ministry of the Environment issued a discussion paper outlining 
options for the Clean Air Program. 'Three philosophical points formed the basis for the 
proposals; 

1. The primary means of achieving air pollution control should involve limiting 

emissions at the source rather than allowing their dilution in the air; 

2. The emissions of toxic air pollutants should be virtually eliminated from sources 
in Ontario; and 

3. The emissions of all air pollutants should be controlled as a matter of 
responsible stewardship of the environment. 
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The Clean Air Program divides air pollutants into three Levels of Concern. These Levels 
delineate differing degrees of environmental hazard posed by these substances, with 
emphasis on effects on human health. The degree of control stringency required for each 
contaminant is tied to the degree of environmental hazard (the Level of Concern) 
associated with it. The Level of Concern is thus also the level of control. The 
correspondence between the two is as follows: 



Level of Concern 1: 



Level of Concern 2: 



Level of Concern 3: 



Contaminants which present a high hazard to the environment, for 
example due to known or probable human carcinogenicity and/or 
persistence or tendency to bioaccumulate in the environment. 
Control is aimed at virtually eliminating these pollutants - the 
strictest controls required anywhere in the world are to be used. 
Economic factors may be considered in implementation, but not in 
establishing the emission limit. 

Contaminants which are of significant concemi in the environment, 
for example due to other effects on genetic material (possible 
carcinogenicity, teratogenicity), ability to affect distant receptors due 
to long range transport and/or transformation in the atmosphere. 
Control is aimed at minimizing emissions of such compounds to the 
greatest extent feasible - the best controls demonstrated in use 
anywhere in the world are to be used, taking into consideration 
economic factors. 

Contaminants which are of moderate concern in the environment, for 
example because significant nuisance effects require control to levels 
well below the onset of any health effect (e.g., odours or soiling) 
and which have no known environmental impacts at such nuisance 
levels. Control is aimed at providing reasonable abatement of 
emissions to avoid the nuisance in accord with the philosophy of 
responsible stewardship. Economic factors are considered in 
establishing the emission limit. 



The method used to ensure control is to set emission limits based on the requirements or 
demonstrated control levels in Ontario and elsewhere. The proponent (the owner and/or 
operator of a source of emissions) is free to use whatever means seem reasonable to 
achieve the limit in an actual proposal. The procedures outlined in this document are 
intended to yield values for emission limits, not requirements to use the technologies which 
happen to lead to those limits. 



3. PURPOSE 

This guideline provides the general procedures to be used in reviewing requirements and 
achievements in air pollution control on a consistent basis to arrive at appropriate emission 
limits for a source. For the purposes of setting emission limits, the term "source" refers to 
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an indi¥idual point of emission or, where there is no particular poiot of emission, to the 
process or area from which contaminants originate. Also, where several differing pieces of 
equipment giving rise to distinct mixtures of pollutants happen to be ducted to a common 
exhaust stack, the originating equipment is to be regarded as the source rather than the 
common stack. Fugitive sources (e.g., outdoor storage piles and leaks from valves, seals or 
flanges) are included as sources to be considered, however the control limits set for such 
sources may be procedures rather than numerical limits. This document does not address 
the setting of procedural limits. 

Tliis document focuses on the type of data required in a submission to support a numerical 
emission limit determination, and how the data may be used to arrive at the set of 
emission limits applicable to a source. 

For cases where the Ministry has provided no emission limits for a particular source/ 
pollutant combination, or where the existing emission limits are more than 12 months out 
of date, the responsibility for proposing the emission limit rests with the applicant. 

Environment Ontario will review the proponent's submission to determine whether it meets 
the relevant control requirements. The top-down approach adopted for arriving at emission 
limits places a particular responsibility on the applicant to present and defend its proposal. 

The level of analysis (or documentation) to support emission limit proposals should be 
consistent from region to region within Ontario. However, the process is intended to 

address control on a case-by-case basis; indeed, under CAP' it is intended to provide a 
technology -forcing or evolutionary aspect to the process of setting emission limits. As a 
result, new facilities built at different times, even if located close to each other, will not 
necessarily have the same emission limits even if they are othe:rwise virtually identical. 
Consistency in this context means that the impacts of alternative emission control systems 
are measured by the sam,e set of criteria. At the same time, it is intended that existing 
sources should be required to review the control technology in use with comparisons to 
those at new facilities. Sources emitting chemicals of all three levels of concern are 
expected to update if the state of the art has advanced substantially. 



4 APPLICABILITY 

Under CAP, emission limits would be requirements where the Small Source Designation 
Limit (SSDL) for a pollutant is exceeded by the Potential to Emit from the source which 
will be seeking approval. It is also intended that Air Quality Standards (AQS) will be set 
to represent the ultimate impact acceptable in the environment. Applicants considering 
controls which would not meet an AQS requirement would be subject to additional review 
requirements aimed at ensuring attainment of the AQS. These might include, but would 
not necessarily be limited to, implementation of more stringent controls (if LAER is not 
proposed) or use of a supplementary control strategy acceptable to the Ministry. At the 
same time, applicants should not consider that the AQS is a level which they are entitled 
to "pollute up" to. It is a ceiling value to be avoided by the largest margin reasonable 
given the nature of the pollutant. 
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5.. IDEMTff ICATIO'N OF CONTROL ALTEmNATI¥ES 

The first step in the analysis of potential emission limits is identification of the most 
stringent control possible (usually referred to as the Lowest Achievable Emission Rate, or 
LAER) in terms of emission 'qiiantities, optimized for all cootaminanls emitted from the 
source. The optimization of emissions involves estimating the quantities of each pollutant 
emitted for each identifiable control alternative. Hese quantities should then be divided by 
the SSDLs for each pollutant or class of pollutants, yielding an Emission Magnitude Ratio 
|(EMR). The EMRs for the range of pollutants are then summed for each control option, 
and the option yielding the lowest sum is considered to be the most stringent control. 

This then becomes the basis of compari,soa for the remainder of the analysis. It is 
important for the applicant be in concurrence with the Ministry of the Environment as to 
what is the most stringent control case. It should also be noted that the optimization of 
emissions should take into account all feasible combinations of control technologies or 

strategies. 

At this stage of the technology review process, no technically feasible alternative should be 
eliminated as a possible candidate. Controls used on similar source categories should be 
taken into account as well as existing controls for the source category in question. Of 
course, the identified alternatives should include those representative of LAER for the 
source or source category. 

The initial assumption in reviewing the control alternatives is to assume that the capability 
of the most stringent control possible translates directly into the set of emission limits for 
the source under review. The burden of proof for applying less stringent emission limits 
rests in the applicant's evaluation of the identified alternatives. If the most stringent 
emission limits are adopted by the applicant, the review is complete. 

Failing to address the top case in an attempt to avoid stringent controls will result in the 
process being delayed while the applicant is required to reassess alternatives against the 
control option Environment Ontario determines to be the top case. 

When searching the record to identify the top case, the applicant must seek ioform,ation on 
control technologies used throughout Canada and the United States, and should investigate 
any applicable technologies used in other foreign jurisdictions. As examples,, Scandinavian 
pulping facility controls, German boiler and incinerator technology and operation oontrols, 
and Japanese controls for flue gas desulphurization have traditionally met very stringent 
emission limits. Source measurement data may also be available on such technologies to 
assist in assessing the performance of a specific technology. In this context, the 
performance of interest is the emission control performance in terms of long-term emission 
levels. This combines aspects of removal efficiency and reliability. 

5.1. Types et Controls 
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When reviewiog alternative cootrol technologies to determine the top case and 

candidate alternatives for detailed assessment, the following types of controls should 
be considered. 

5 J J, EXISTING CONTROL TECHNOLOGY: A control technology which has been 
proven in practice for the source category. This should include both emission 
limitations imposed by other jurisdictions and test results which reflect what 
was actually achieved in p€rfomi,ance. 

5JJ. TECHNICALLY FEASIBLE .ALTERNATrVES: A control technology which 
has been demonstrated in practice on other source categories but has not been 
demonstrated io practice on the class or category of source under review. 
Applying a control technology to a source category in which it has not been 
demonstrated is called control technology transfer. 

SJJ.INNOVATfVE CONTROL TECHNOLOGY: A control technology which has 
never been applied to any source on a full scale, continuously operating basis. 
This technology may be chosen on the basis of pilot scale or short-term testing. 
In selecting an innovative control technology, there must be some reasonable 
level of expectation that the innovative options will out-perform the 
demonstrated control. 

5,1,4, USE OF PRODUCTION PROCESSES, FUELS, AND OTHER RAW 

MATERIALS WHICH ARE INHERENTLY LESS POLLUTING: These 
options may be evaluated alone or in combination with add-on pollution control 
devices. Examples include use of low-volatile coatings in printing and painting, 
use of methanol as a fuel to reduce NOx emissions, and switching from coal to 
natural gas to reduce heavy metal, trace organic compounds, NOx and SOj 
emissions. 

5 J. 5, SPECIFIC DESIGN OR OPERATIONAL PARAMETERS: Tliese options may 
include such factors as combustion zone temperature, combustion zone residence 
time, autom,atic combustion controls, pressure drop across control equipment, ' 
and more. 

Both the applicant and Ministry review staff should consider the use of clean 
processes, fuels and raw materials which are inherently less polluting than what has 
been historically employed by a particular industry. The analyses for these 
alternatives should be conducted in the same manner as the review for more 
conventional alternatives, as described subsequently in this document. The Ministry 
will seriously consider requiring the use of such alternatives if the analysis justifies 
their use by way of impacts in other environmental media. Examples of areas where 
such trade-offs may be possible include removal of recyclable materials from 
incinerator feed streams through source separation programs; selection of dry dust 
removal technologies versus wet scrubbers; use of powder coatings versus solvent- 
borne coatings; gas versus fuel oil as a fuel; and electric-boost or all-electric glass 
furnaces versus fossil fuel fired units. 
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In the case of sources emitting only Level 3 pollutants,, the aim is to achieve 
reasonable control rather than necessarily maintaining the state of the art. In such 
cases, innovative control technologies need not usually be reviewed, and reqeirements 
in jurisdictions outside of North America may not need to be referenced, provided 
that a reasonable number of alternatives can be identified from the open record on 
similar or identical sources in Canada and the United States. 



5.2. Sources of InfO'rmation ©n Control Alternatives 

There are many soorces of information on control alternatives for varioos source 
categories. The following sources are representative of those which will be checked 
by the Ministry in reviewing an applicant's submission. They should thus be 
regarded as the mioimum list to be considered by the applicant in preparing the 

technology review for submission. 

5J.i. U,S,_ EPA BACTILAER CLEARINGHOUSE: All applicants should check the 
BACT/LAER Clearinghouse prior to submitting their application. The 
information available jfrom the Clearinghouse should be summarized io the 
submission. Environment Ontario will verify that this information is correct and 
up to date. 

5.2.2, US, EPA NATIONAL AIR TOXICS INFORMATION CLEARINGHOUSE 
(NATICH): All applicants should check with NATICH for relevant data prior 
to submitting their application. The information available from this source 
should be summarized in the submission. Environment Ontario will verify that 
this inform,atioa is correct and current. 

5:2.3, ENVIRONMENT CANADAiOTHER PROVINCES iU.S, EPA, STATE AND 
LOCAL PE.RMITSiAPPROVALS: Applicants should be aware of approvals 
issued for their industry. An effort must be made to obtain current information 
on controls equivalent to the level required for these sources. Environment 
Ontario will retain documentation of recent determinations of emission limits. 

5 J J. CANADLm AND US FEDE^RALiPROVMCML .AND STATEILOCAL 

APPROVALS STAFF: Review staff and m,anagers can provide information on 
projects under review for which relevant information for emission limits 
determinations may be available. In the US, BACT analyses under 
consideration will be available from these individuals before it appears in the 
Clearinghouse manual 

5J.5. CONTROL EQUIPMENT VENDORS: Vendors have information on the most 
recent control technology, cost information, emission guarantees^ and test results. 

5,2,6, TRADE ASSOCIATIONS: Associations serving one sector often maintain 

permitting and emission test reports. Examples include the National Council for 
Air and Stream Improvement (NCASI) for the US pulp and paper industry and 
the Canadian Pulp and Paper Association's Environment Committee; the Electric 
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Power Research Institute (EPRI) for the US electric power indostry and the 
Canadian Electrical Association (CEA); and the Industrial Gas Cleaning Institute 
(IGQ), representing air pollution control equipment vendors, for information on 
air pollution control equipment. 

5J.ZAGENCIES OR COMPANIES OUTSIDE CANABA AND THE UNITED 
STATES: These should be consulted for information on the most recent 
advances in control technologies, control costs, test results and other relevant 
information. 

5.2.8. FNSPECTIONiPERFORMANCE TEST REPORTS: Recent test data may be 
useful to establish emission limits. Inspection and performance test data may 
also reveal potential problem areas with a control technology or specific 
equipment. 

5 JS. TECHNICAL LITERATURE: A thorough search of the available published 
literature will provide both information on the specific sources and technologies 
concerned, and contacts for follow-up. This is especially useful for identifying 
appropriate contacts in agencies or companies outside Canada and the United 
States. Through on-line (computerized) bibliographic search and retrieval 
services such as DIALOG, BRS, and their competitors,, relevant papers and 
reports can be found and even ordered in most cases. 



6. EFFECTIVEMESS RANKING OF CONTROL ALTE^RNATIVES 

Once the applicant has identified the appropriate control alternatives, they are to be ranked 
in order of their (optimized) control effectiveness and presented in the submission in the 
ranked order with the most effective control alternative at the top. This list must present 
an array of control alternatives, showing for each the control efficiencies, expected 
controlled emission rates of emitted contaminants, environmental impacts or benefits (either 
in other media or as secondary air emissions), and estimated costs (given as overall cost 
effectiveness values). The applicant is to prepare a chart for each source (or small group 
of sources) in the analysis, showing all emitted pollutants' quantities for each control 
alternative. These charts will be used to compare the control alternatives and to focus the 
selection of an optimum set of emission limits as those applicable to the source(s) under 
consideration. The actual control technology proposed for use will likely also follow from 
this comparison. 



7. EVALUATION OF CONTROL ALTERNATIVES 

Environment Ontario will consider a list of criteria similar to that used by the US EPA for 
arriving at BACT in determining emission limits involving Level 2 or 3 pollutants. First, 
technical feasibility is addressed in selecting alternatives for consideration. Second, the 
potential for significant adverse impacts on environmental media other than air, or 
significant adverse secondary impacts on air quality associated with a particular technology 
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should be evaluated for each alternative and compared. Third, economic factors will be 
examined in establishing the emission limits for Level 2 and Level 3 contamiEaets. 

If Level 1 pollutants are present in amounts above their SSDLs, only technical feasibility 
and "other" enviroomental effects (e.g., secondary emissions, non-air quality impacts) are 
eligible to be considered in the evaluation for setting the emission limit(s). Eoonomic 
factors may be considered in the implementatioo of these limits. 

Since Environment Ontario will use these criteria in its assessment of the review, it is 
importaot that applicants provide fully documented estimates of: the emissions of all 
relevant pollutants using alternative control technologies; quantitative and qualitative non- 
emission environmental impacts as described subsequently; and costs for each alternative, 
especially when presenting site-specific assessments. The evaluation should proceed in an 
incremental manner, from the top down. 

The first step in this approach is to determine, for the emission source in question, the 
most stringent control available for a similar or identical source or source category. If it 
can be shown that this level of control is inappropriate for the subject source due to 
technical feasibility questions, unacceptable environmental impacts caused by cross-media 
contamination or secondary air emissions, or economic factors, then the applicant should 
determine the next most stringent level of control and evaluate it in a similar fashion. 
This process continues until the control level under consideration cannot be eliminated by 
any substantial or unique technical, environmental or economic objection. 

This top-down approach shifts the burden of proof to the applicant, who must justify why 
the proposed source is unable to apply the best technology available. It also differs from 
other evaluation systems possible in that it requires the applicant to analyze a control 
technology only if the applicant opposes the level of control corresponding to LAER. 
Most other evaluation processes require a full analysis of all possible types and levels of 
control above some baseline case. 



S. IMPACT ANALYSIS OF CONTROL ALTERNATIVES 

The effectiveness of the control alternatives at controlling the emissions from the source is 
the decisive factor in determining any emission limits. The impact analysis is nonetheless 
an important part of the selection process. 

The applicant should estimate the net environmental impact associated with each control 
alternative. Both beneficial and adverse impacts should be discussed and, wherever 
possible, quantified. The analyses should be presented in the form of the incremental 
impact of each control alternative relative to the most stringent system identified as a 
control alternative. 

The determination of the emission limit(s) for a source, however, is intended to aid in the 
reduction of such emissions to a reasonable extent. As a result, insignificant air quality 
impact in particular will generally not provide the basis for accepting a less stringent 
control technology, unless other factors also indicate that this is appropriate. Usually, the 
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ooly case where the modelled impact of the proposed emissions will influence a soErce's 
final emission limitation is when that modelling shows exceedances of the Air Quality 

Standards. In this case, the applicant must choose between using a more stringent degree 
of control, implementation of supplementary controls if feasible, or changing site location. 

When weighing environmental impacts, the applicant should consider all air polhitants 
emitted and the impact on other environmental media due to each control alternative. This 
includes any air pollutants not listed by Environment Ontario as having any Air Quality 
Standard but which may have a potential to cause an adverse effect.. The analysis of such 
unlisted air pollutants should be directed at developing an inventory of potential pollutants 
from a proposed source and evaluating the impact of each control alternative under 
consideration in terms of its impact on emissions of the unlisted pollutants. 

The following is a brief outline of some, but by no means all, of the environmental 
categories that should be considered during an analysis of environmental impacts. 

1. Impacts on air quality 

visible emissions 

odour 

visibility impairment 

unlisted pollotants 

secondary air emission sources unique to a particular control alternative (e.g. 

fugitive particulate emissions, emissions from special unit operations) 

2. Impacts on water quality/liquid discharges 

3. Solid waste disposal impacts 

4. Other environmental impacts 

5. Noise 

6. Condensed water plumes from wet scrubbers, cooling towers 

7. Potential for accidental releases 

8. Reliability (e.g. potential for malfunction and down time) 

The impact analysis should be conducted in a reasonable fashion when comparing these 

factors. For example, where waste water treatment technology is commonly available for 
liquid discharges associated with a control alternative, the treated effluent quality should 
form the basis for noting water quality impacts. The costs of such treatment will be 
addressed in any economic analysis which may be performed. 



9. ASSESSING ECONOMIC IMPACTS 

The economic assessment will feed into the process of determining the emission limit. A 
complete assessment may not be required for all applications. For example, no assessment 
will be required if the proponent adopts the most stringent emission hmit, or if the mosr 
stringent limit has been eliminated due to considerations involving technical feasibility oi 
"other" environmental impacts. Components of the economic assessment may include: 

1. Cost estimation 

2. 'Cost-effectiveness analyses 
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3. Analyses of economie aod financial consequences 

Specific criteria for evaluating the ecooomic and financial consequences will be developed 
■over the public review period^ based on public input. 

In evaluating the economics of control options for detennining Level 2 or 3 emission 
limits, the economic situation of the source/applicant is relevant but not necessarily 
overriding. A major purpose of the costing exercise is to evaluate the overall cost 
effectiveness of each option, expressed in dollars per total Mg of pollutant removed. 

9.1. Cost Estimatwii 

The applicant should show the estimates for the costs of each emission control 
alternative. These should include any supporting data, and an itemization and 
explanation of the procedures used to assess the economic impacts, any supporting 
data, and an itemization and explanation of all costs assigned to each option. Credit 
for tax incentives should be included, as well as credits for product recovery and any 
byproduct sales generated due to the use of each control alternative. 

The following types of information should be assembled to develop cost estimates for 
each relevant control alternative: 

1. Capital costs relevant to the type and scale of each abatement technology, based 
on the source's maximum design capacity for operation 8,760 hours per year If 
the facility is seeking approval to operate for less than 8,760 hours per year, the 

analysis may include data based on the operation for which approval is sought 
in addition to that based on 8,760 hours per year. 

2. Capital costs should be desegregated into: 

(a) Engineering and planning, 

(b) Construction and installation, 

(c) Equipment and machinery, and 

(d) Land acquisition. 

3. Operating and maintenance (O & M) costs, including those associated with 
monitoring, for a typical year. Where relevant and possible, labour 

requirements should be enumerated in units of person-years of effort, 

4. Operating life of abatement technologies or control altematives, in years. The 
values shown in Table 1 should be used where relevant unless the applicant can 
provide data to support another value. 
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5. Minimum iDstallation time, in years, of each control alteraative, and the exteDt 
to which rapid installation may affect costs or reliability of the control measure. 

6. Private benefits of each control alternative, including reduced energy or 

materials requirements, saleable byproducts, reduced labour requirements, 
enhanced production efficiencies or improvements to product quality. These 
benefits and their potential annual totals should be displayed separately, but then 
subtracted from relevant costs to detemiine Net Coasts. 

Total capital and O & M costs for each control alternative are estimated by adding 
the relevant capital and O & M costs for each component of abatement technology 
involved in that alternative. Where uncertainties exist, sensitivity analyses should be 
undertaken. 

In order to compare net costs between control alternatives, as well as to sum. net 
costs among plants for economic analyses, cost estimates will have to be converted to 
both anmiaMicd costs and discounted present values. Such conversions permit one- 
time capital expenditures for equipment which lasts for a number of years to be 
considered simultaneously with annual operating and maintenance expenses. Also, 
costs are to be expressed in constant dollars to abstract from the consequences of 
inflation. Such adjustments and conversions permit the comparison of expenditures 
occurring at different times. 

Annualized costs are computed by multiplying capital costs by an appropriate 
annualization factor based on an interest rate and the life-time of the relevant 
abatement technologies. This annualized capital cost is then added to the typical 
annual & M cost. The annualization of capital costs should be based on the data 
shown in Table 1, unless the applicant can provide information to support another 
value. 



TABLE 1: Typical Design, Life for Air Pollution Cootrol Equipment 

EQUIPMENT LIFE (years) LOW AVERAGE HIGH 

CON'mOL TECHNOLOGY 

Electrostatic tYccipitators J 20 40 

Vcnturi ScTubbers f 10 20 

Fabric Fillers J 20 40 

ThcFTnal Incinerators f 10 20 



Qitalytic Incineratore J 10 20 

Adsorbers f 10 20 

Absorbers S 10 20 

Refrigeration | 10 20 

Flares ■' $ 15 20 

■Source: ■Capital and Operatiog Cbsts of Sclect'ed Air Pollution Control Systems, EPA 450/5-80- 

002, December 1978. 
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Present valyes are calculated by multiplying both annual & M costs and capital expenses 
that will be incurred over a relevant time horizon in the foture by appropriate present value 

factors. Present values of future O & M and capital costs are then added to expenditures 
that are incurred during the current year. 

The applicant is responsible for fully documenting all applicable cost information. Vendor 
qyotations or other reliable means should be the primary basis for estimates. Other sources 
include estimates derived using the most recent methods documented in the US EPA 
document, Capital and Operating Costs of Selected Air Pollution Control Systems (EPA 
450/5-80-002, December 1978)/ the OAQPS Control Cost Manual, Fourth Edition |TEPA 
450/3-90-006,, January 1990),, and any subsequent revisions to these manuals. Whenever 
the cost estimates involve equipment sizes outside the ranges covered in those documents, 
the applicant is responsible for providing data to support the estimates. The year used as 
the basis for the cost estimates must be cleariy designated, and all calculations should be 
adjusted to reflect that one year's costs. 



9.2. Cost-Effectiveiiess Analyses 

For each control alternative, a cost per unit of pollutant removed is to be calculated. 
The cost figure used in this ratio will be the annualized amount (annualized capital 
plus typical annual & M). The unit of pollution removed will be the total mass in 
Mg of pollutant controlled. The results of the analysis should be presented in a 
clear, concise format (e.g., a table ranked by cost effectiveness) to permit ready 
comparison of the costs of controls within the source category under review and 
between that category and other industries. 



9..3, Analyses of Economic and Financial Consequences 

Specific criteria will be developed in consultation with the public and industry during 
the public consultation period. 



10. ENFO'RCEABILIT¥ 

The determination of an emission limit must result in a value useful for comparison 
between processes of varying size, and will thus usually be expressed as an emission factor 
(i.e. kg pollutant per Mg product produced, or per Mg raw material consumed, or per 
gigajoule energy input). Units of concentration in an exhaust stream are generally 
unacceptable, due to the potential for sources appearing to meet such limits through 
dilution rather than control. These limits are then translated into emission rates or loadings 
for inclusion as conditions to the certificate of approval for the source. These limits are 
enforceable as conditions of approval. 

As well, all sources will require initial assessment by source testing (or where the 
conditions specified in Appendix 9 are met, by another emission verification technique 
acceptable to the Ministry - e.g., mass balance) within twelve months of start-up under 
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CAP. It is also proposed 'that they be relested thereafter, at a frequency of at least once 
annually where Level 1 pollutants are emitted, ano,ually or somewhat less frequently at the 
discretion of the Director issuing approvals if .Level 2 substances are discharged, or 
otherwise at the discretion of the Director granting approval if only Level 3 contaminants 
are involved. Adequate records must be kept of the operation, maintenance and process 
conditions so that the Ministry can verify proper operalion of the source's emission 
controls, be they add-on control devices, process modifications or operating practices. 
Continuous monitoring and recording of an appropriate parameter reflecting the state of the 
emissions will be required to this end where Level 1 or 2 contaminants are emitted, but 
not necessarily if only Level 3 pollutants are discharged. 

11. FURTHER INFORMATION 

Additional information may be sought by coEtacling: 

Regulatory Issues Coordinator 

Regulation Development and Environmental Assessment Unit 

Emission Technology and Regulation Development Section 

Air Resources Branch 

Environment Ontario 

880 Bay Street, 4th Floor 

Toronto, Ontario M5S 1Z8 

Telephone (416) 326-1700 

Telecopier (416) 326-1733 
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APPENDIX 7-3 
THE 'EMISSION LIMIT-SETIING PROCESS 



The Clean Air Program (CAP) uses emission limits set by pollEtant and source to achieve 
control of air pollutants. In this coetext, Standard Operating Procedures devised to mitigate 
emissions should he regarded as included in the term "limits." This approach is backed up 
by the use of dispersion modelling and ambient monitoring, where warranted, to assess 
compliance with community Air Quality Standards (AQS). However, it is expected that the 
AQSs will be a second line of defence, and emission limits will control total loadings to 
the environment as the primary protection mechanism. 

Emission limits are to be set for each pollutant emitted from a source type or category. 
These values will be arrived at in several ways. The initial list promulgated with the" 
revisions to Regulation 308 are based on regulatory requirements obtained from other 
jurisdictions. From time to time the Ministry of the Environment will consult other 

jurisdictions worldwide and adopt such requirements as they become accessible. 

Where air pollutants are identified which pose particular problems for achieving compli- 
ance, the Ministry may undertake special research to develop appropriate control strategies. 
These may include measures or technologies developed by the Ministry or by associations 
representing a number of sources. In addition, individual proponents planning the construc- 
tion of new or modified worlcs which will emit pollutants to the atmosphere will be 
required to submit up to date reviews of other jurisdictions" regulatory requirements and 
performance data on other installations. 

An owner or operator of an existing or proposed source of emissions will be aware of the 
need to obtain approvals at least two years in advance of the deadline by which they must 
be obtained, where the need is imposed by the Ministry in phasing in the CAP require- 
ments. When the decision has been made to apply for approval, but before actual design 
work begins, proponents must determine whether there are current emission limits for their 
source category and emitted pollutants. Current emission limits are values added to the list 
of standards within the last 12 months. If there are such standards, proponents are to 
obtain written confirmation of this from the Ministry. 

If there are no current standards, proponents must initiate a Technology Review with the 
aim of establishing current standards. This is to be done in accordance with the Guideline 
for Determination of Emission Limits (Appendix 7-2). Where no emission limits have ever 
been produced for the source and contaminants under examination, the Technology Review 

will need to be extensive. Where outdated emission Omits exist, the Review need only 
cover the period between the derivation of the old values and the present. 

The completed TechnolO',gy Review is to be submitted to the Ministry, recommending a set 
of emission limits for the source(s) in question. Opportunities for public consultation to 
involve interested parties would be sought in accord with the level of concern associated 
with the source type. The exact mechanism for soliciting input is not established at this 
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poiDt and the Ministry is lEterested io heariog preferences from reviewers coming out of 
the comment period for this draft regulation. 

The Ministry staff assigned to evaluate the submission will set new standards based on the 
documentation received and taking into account any parallel assessment they may perform. 
These standards will be incorporated into the list in the revised regulation after being 
published as proposals in the Ontario Gazette. Any party may appeal the setting of an 
emission limit to the Environmental Appeal Board during the 30-day period following 
publication in the Ontario Gazette. 'The Board will decide whether to hear the appeal 
based on the merits of the supporting material provided by the appellant. 

While under appeal, the new standards will be used as the minimum requirem,ents to be 
met by proponents or any other sources applying for approval. This will permit existing 
sources to meet CAP implementation deadlines and operating approval renewal deadlines. 
Where proponents are appealing a stringent emission limit regarding an existing source or 
members of the general public are appealing a limit they find too lenient for new or 
existing sources,, an application may be made to the Minister for an extension to any such 
deadline until the Board has made its decision. New sources where the owner or operator 
has launched an appeal must either wait for the Board decision or proceed to meet the 
Ministry's proposed standards. 

Once emission limits have been documented for a source proposal, they will be valid only 
for 12 months. Within this time proponents must design the proposed works and submit 
an application for approval of them. Hie emission limits will be imposed as conditions on 
the certificate of approval as enforceable emission rates to be demonstrated by source 
measurement, or detailed Standard Operating Procedures capable of audit for enforcement 
purposes. 

If a certificate of approval to construct is issued (for new or modified sources), it will be 
valid only for 12-months from the date of issue; proponents must have commenced 

construction within that period. Failure to meet the 12-month deadlines noted here will 
mean that proponents will have to revise and resubmit the Technology Review or applica- 
tion for approval, [Additional details on the approvals process may be found in Appendix 

44.] 

In the course of the assessment of applications for approval, it may become clear that air 
quality considerations mandate controls superior to those based solely on the need to meet 
the emission limits. Such requirements arrived at in the approvals process take precedence; 

emission limits represent the minimum controls which may be expected of a source. 
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The use of an air pollution control system implies a need to limit emissions which have 
some undesirable environmental effect- It is not acceptable to design such systems with 
inherently low reliability, nor to maintain them inadequately or operate them improperly. 
Failures that are a result of poor maintenance, careless operation or any other preventable 
upset conditioe, or preventable equipment breakdown shall not be considered malfunctions, 
and shall be considered in violation of the emission limits and ambient air standards. A 
malfunction is any sudden and unavoidable failure of air pollution control equipment, 
process equipment, or process to operate in a normal and usual manner which causes 
excess emissions. Increased emission rates from physical or operational modifications to 
any machine, equipment device, article or facility will not be permitted unless they are 
included as conditions on operating certificates of approval. However, it is recognized that 
emergencies can occur, even with systems which are designed, operated,, and maintained 
well. These may involve failures of the control equipment, other malfunctions or threats to 
the survival of the control equipment. Under such emergency conditions, bypassing the 
control system for a h,mited period and thus discharging emissions to the atmosphere 
without control may be unavoidable. 

As new and modified sources are evaluated for approvals purposes the impact of emissions 
during abnormal operation are to be addressed. The Ministry will allow the bypassing of 
emissions for emergency and malfunctions, but it will nonetheless be necessary to provide 
auxiliary control capability in the event of a bypass to ensure that the emissions during 
bypass always meet the regulatory limits as shown using the dispersion models. Further- 
more, the installation and use of alternate control systems will be required to have a 
description of the corrective procedures that will be taken in the event of their malfunction 
or failure in order to achieve compliance with the regulation. The issue of required bypass 
frequency (i.e., control device or process reliability) will be important in establishing Level 
I, II, or III emission controls. The reliability of these auxiliary control systems will also 
have to be explicitly stated on the proposed operating certificates of approval. Even though 
excess emissions during periods of routine startup and shutdown of process equipment are 
not considered to be a malfunction any predictable shutdown or startup must also meet the 
air quality standard even if it also means putting in an auxiliary control program. Besides 
providing control systems on bypass operations it will be necessary to do everything 
possible to prevent the release of excess emissions into the atmosphere, such conditions to 
include the following changes in operating methods or procedures: 

1) cessation of operation until the process equipment and/or air 

pollution control equipment is repaired. However, delay of 
repair of equipment for which leaks have been detected will be 
allowed until the end of the next process unit shutdown if the 
repair is technically infeasible without a process unit shutdown 
and it can be proven that greater emissions would result from 
the shutdown than from the delay in repair; 



Requirements for Upsets, Siartups, Shutdowns and Bypasses APPENDIX 7-4 - pg. 1 



2) maietaining sufficient spare parts; 

3) use of overtime labour; 

4) use of outside consultants and contractors; and 

5) other appropriate means, " 

When any emission source, air pollution control equipm:ent, or related facility breaks down 
in sucli a manner as to cause the emission of air contaminants in excess of the applicable 
emission standards contained in this regulation, or of sufficient duration to cause damage to 
property or public health, the person responsible for such equipment shall promptly notify 
the Ministry and the Municipality of such failure or breakdown and provide a statement 
giving all pertinent facts. Those facilities with routine startup or shutdown will be exempt 
from this requirement if emissions do not exceed the ambient air quality standard and the 
schedule for such practice is on the operating C of A. Determiniog whether the ambient air 
standard is exceeded through source testing and modelling or by ambient air moEitoring 
will be the responsibility of the proponent. In the case of shutdown of lir pollution control 
equipment for necessary scheduled maintenance,, the intent to shut down such equipment 
shall also be reported to the Ministry. In any case requiring the filing of a report, the 
Ministry requires the following: 

IJ the time and duration of the violation or 'the expected duration 
of the excess emission if the breakdown has not been fixed; 

^ the name and location of the facility, operator and staff 
involved; 

^ depee of bypass (100%'-0'%); 

^ the reason for requiring bypassing; 

^ identificcition of the equipment involved and the emission point 
or points (including bypass) from which the excess occurred or 
are occurring; 

6) the efforts taken to mJ/nimize emissions and efforts to repair or 
otherwise bring the facility into compliance with the applicable 
emission limits or other equipment; and 

IJ: idcnlirication of the air contaminant or contammanis and an 

estimate of the magnitude of excess emissions expressed in the 
units of the applicable emission limit for the air contaminant or 
contaminants of excess emission: 

Hie filing of a report is required for all shutdowns,, m,alfunctioES and bypasses. This 

information must be routinely reported to the Ministry to ensure that the emission inventory 
reflects actual emissions in Ontario and to determine the reliability of control systems. 
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Prompt notification will be no later thao 1 hour from the start of the malfuoclion and shall 
be provided by telephone to the Ministry's Spills Action Centre and the Ministry shall be 
notified when the condition causing the failure or breakdown has been corrected and the 
equipment is again in operation. A proponent will be required to submit a written statement 
of the causes and the action taken to prevent future similar upset or breakdown conditions 
within one month. 

Afler the reporting of a shutdown/malfunction, if the Ministry determines that an upsel 
condition is chronic and correctable by installing new or modified process or control 
procedures or equipment and/or has a history of excess emissions the proponent will be 
required to submit a malfunction abatement plan. The plan shall include a program and 
schedule to effectively eliminate the deficiencies causing the upset conditions. As a further 
requirement the owner or operator will be required to maintain logs to show that the 
operation and maintenance part of the malfunction abatement plan are implemented. 
Systems with inherently low reliability must be designed or redesigned with adequate 
redundancy to protect against excessive bypassing. Poor operating or maintenance practices 
need to be corrected and vigorously avoided. 

The Ministry shall determine whether a violation of the EPA and its associated regulations 
has occurred based on the information submitted within the notification required and by 
any other means which the Ministry deems necessary, including but not limited to physical 
inspection of the facility by Ministry personnel and review of documentation pertaining to 
the maintenance and operation of process and air pollution control equipment. In doing so 
the Ministry will be assessing whether all practical steps have been taken to minimize the 
impact of the excess emissions on ambient air quality and whether the excess emissions are 
part of a recurring pattern indicative of inadequate design, operation, or maintenance, 



Requirentenis for Upseis, Stariups, Shutdowns' and Bypasses APPENDIX 7-4 - pg, 3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



APPENDIX 7-5 



VISIBLE EMISSIONS 



APPENDIX 7-5 
VISIBLE EM,ISSIONS 



In the Clean Air Program Discussion, Paper published in: November 1987,, the Mioistr}- 
proposed that the existiog mea,su,re:s con,tained in O. Reg. 308 regulatiog visible emissions 
to the atmosphere (Sections 7 and 8) should be replaced by similar provisions to those 
used in the United States (Environmental Protection Agency Regulations on Standards of 

Performance for New Stationary Sources - Method 9). ' The EPA Method 9 (reproduced 
below) provides for the evaluation of visible emissions through the use of trained observers 
and accepted instrumental methods (Light Detection and Ranging (LIDAR)). The metho- 
dology for making acceptable observations is provided together with the requirements for 
qualifying observers and the specification for LIDAR measurements. It is proposed that 
Method 9 should be adopted with minor changes to com,pIy with Ontario regulatory form,at 
and that the existing reference to "'The Visible Emissions Chart of the Province of Ontario" 
should be deleted. 'The CAP' regulation will permit en,force,ment action to be initiated by 
any adequately trained observer including both Ministry and non«Ministry staff. 

Under the proposals, existing partial exemptions applying to visible emissions from the 
burning of solid fuels will be eliminated. Emissions "caused through emergency venting 
systems will be subject to the proposed measures on upsets,, shutdowns and bypasses 
contained in Appendix 7-4. The defence of due diligence will still be available in these 
circumstances and it is judged that this provides ad.equate protection for this type of 
situation. 

The Mini.stry will require the use of opacity monitors where justified through continuous 
monitoring requirements. The conditions attached to continuous monitoring devices will 

apply to opacity monitors., 

A number of non point sources of visible emissions including fire training and prescribed 
forestry bums will be subject to Codes of Practice as ouilined in Appendix 5-2, 

Accordingly,, these sources will be exempt from the genera! provisions of the CAP 
regulation concerning visible emissions and subject instead to the specific requirem,ents 

associated with the appropriate code. 
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where: 

^,=4JtO for metric unite. 
«@,0»4i0 for Qicllih imlta 

i.i Aeoeptoble mesulte. If m percenl <I 
<110 peroent, the resulte are acceptable. If 

the rei'Ults ^are tow In oomparlfion to the 
staAdard^ and I Ib beyond the aocieptable 
raime, the Administrator may opt t© accept 

the r«iults. Use atatlon 4 ta the BlbMoira- 
phy of Meth'Ml; i to m.ake JU'dgmente. Other- 
wise', reject the results ;an.d repeat the test 
6J Stack Oaa Velocity and Yolumetric 
Flow Eitte. maculate' the average stack e@s 
velocity and ¥olum,e'trlc .flow rate, If needed, 
uslnt 'date obtained in this method ^and 
eQuatlom to Sections 5.2 and 5.3 of Method 
2. 
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MiTMOB i— VKUAL DinmMIlfATIOP OP THE 

OPAcrrr ©f Ekissioms Pmou STATioiiAmY 

SOUMCIS 

Many itatlo^nary .sO'Uroes. discharge visible 
emlMlo.ns ta:t0 the atm'^phere; these emli- 
.glO'm :are ui^u^y In the shape of a plume. 
'Thli. method Involve the determtoatlon of 
plume opacity by qualified observeri. The 
meth^ Indudei' procedures for the trmlnlni 
Mid certification of observers, and proce- 
dural to be used to the field for determlim- 
tlon of plume opacity. The appeaimnoe of a 
plume as 'view^ by an o'teerver depends 
upon a number ©f variables, some of which 
may be controllable and some of which may 
not be controllable to the field. Variables 
which cao be ^ntroUed to an extent to 
which they no longer exert a significant In- 
fluenoe' upon plume appe'aranc^ include: 
Angle of the observer with respect to the 
plume; angle of the o'bserver 'wlth r^pect tO' 
the sun,; ^tnt of observation of at'tached 
and, detoch'©d, stc'am plume; :and angle of the 
observer 'with respect, to a plume emitted 
from a rectangular stack with a large length 
to 'Width ratio. The method Includes ipecific 
criteria applicable to these variably. 

Other variabl)^ which may not be 'CxiDtrol- 
lable to the field are lumlneac«n?oe an,i ^>lor 
contrast between, the plume ,and the ,back,- 
ground ag,alnst which the plume is vlew'©d. 
Th^»C' v,arl,abto exert an biJluenoe upon the 
appearance of a plum,e as vlew^ed by an ob- 
server, imd c^ affect the ability of the ob- 
server to aocurately a^ign opacity valu^ to 
the oteerved plume. Studl,^ of the theory 
of plume o^£ity and field studies have 
demo^nstrated that a plume Is most visible 
.and preiente the greatest ,apparent opacity 
when vlew'ed against a oontraS'tlng back- 
.ground. It follows from 'this, and 'Is <mm- 
firmed by field trtak. that the owelty of a 
plume, viewed un,der conditions where a 
contrasting te<^cgTO'Unid k pr^ent am be as- 
signed with the greatest de^ee of accuracy. 
However, the potential for a positive error Is 
also the ^«it^t when a plume is viewed 
under such coDtrastlng condltidiu. Under 
^nditions pr^entlng a le^ contruting 
background the apparent opacltf of a 
plume Is li^ and approach^ lero as the 
color uid lumlnescenot contrast decrease 
towu^ mm. As a rrault, slgniflaknt negative 
bias: uid negative errO'n etm be made when 
a plume to viewed under 1^ eontj^sting 
wjndltlons. A negative bias decrease rather 
than tocreas^ the pMslbaJty that a plant 
operator wfll be cited for a violation of opac- 
ity sUndards due to observer error. 

Studies have been undertaken to deter- 
mine the magnitude of po«IUve errors which 
mn be made by qyaMfled ol^ervers while 
reftding plumM under contrasting eondl^ 
Uons and uilnf yie pr^«dur^ set forth to 
this method. The r^ulte of thme •tudl« 
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(field trials) which Involve a total of 769 sets 
of 25 readings each are as follows: 

(1) For black plumes (133 sets at a Emoke 
generator), 100 percent of the sets were read 
with a positive error * of less thsm 7.5 per- 
cent opacity; 99 percent were read with a 
positive error of less than 5 percent opacity. 

(2) For white plumes (170 sets at a smoke 
generat-or, 168 sets at a coal fired power 
plant, 298 sets at a sulfuric acid plant), 99 
percent of the sets were read with a positive 
error of less than 7.5 percent opacity; 96 
percent were read with a positive error of 
less than 5 percent op&^clty. 

The positive observational error associat- 
ed with ajn average of twenty-five readings is 
therefore established. The accuracy of the 
method must be taken tnt-o account when 
determining possible violations of applicable 
opacity standards. 

1. Principle and Applicability 

1.1 Principle. The opacity of emissions 
from stationary sources Is determined v^isu- 
ally by a qualified observer. 

1.2 Applicability, This method is applica- 
ble for the determination of the opacity of 
emissions from stationary sources pursuant 
to § 60.11(b) and for qualifyijog observers for 
visually determlnlnig opacity of emissions. 

2. Procedures 

The observer qualified In accordance with 
paragraph 3 of this method shall use the 
following procedures for visually detemaln- 
ing the opacity of em.is£lons: 

2.1 Position. The qualified observer shall 
stand at a distance sufficient to provide a 
clear view of the emissions with the sun ori- 
ented In the 140* sector to his back. Consist- 
ent with maintaining the above require- 
ment, the observer shall, as much as possi- 
ble, make his observations from a position 
such that his line of vision is approximately 
perpendicular to the plimae direction, and 
when observing opacity of emissions from 
rectangular outlets (e.g., roof monitors, 
open baghouses, nonclreuiar stacks), ap- 
proximately perpendicular to the longer 
axis of the outlet. The observer's Une of 
sight should not include more than one 
plume at a time when multiple stacks are in- 
volved, and in any case the observer should 
maJte his observations with his line of sight 
perpendicular to the longer axis of such a 
set of multiple sta^ikj (eg., .??tub stacks on 
baghouses). 

2.2 Field Records. The observer shall 
record the name of the plant, emission loca- 
tion, type facility, observer's name and af- 
filiation, a sketch of the observers position 
relative to the source, and the date on a 



* For a set, positive error >= average opaci- 
ty determined by observers' 25 observa- 
tions — average opacity determined froca 
transmissometer's 25 recordings. 
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field data sheet iFigure 9-1). The time, esti- 
mated distance to the emission location, ap- 
proximate wind direction, estimated wind 
speed, description of the sky condition 
(presence and color of clouds), and plume 
background are recorded on a field data 
sheet at the time opacity readings are Initi- 
ated and completed. 

2.3 Observations. Opacity observations 
shall be made at the point of greatest opaci- 
ty in that portion of the plume where con- 
densed water vapor is not present. The ob- 
server shall not look continuously at the 
plume, but instead shall observe the plume 
momentarily at 15-second Intervals. 

2.3.1 Attached Steam Plumes. When con- 
densed water vapor is present within the 
plume as it emerges from the emission 
outlet, opacity observations shall be made 
beyond the point in the plume at which con- 
densed water vapor is no longer v^islble. The 
observer shall record the approximate dis- 
tance from the emission outlet to the point 
In the plume «,t which the obscrvation.s are 
made. 

2.3.2 Detached Sle:am Plume. When water 
vapor in the plume condenses and becomes 
visible at a distinct distance from the emis- 
sion outlet, the opacity of emissions should 
be evaluated at the emission outlet prior to 
the condensation of water vapor and the 
formation of the steam plume. 

2.4 Recording Observations. Opacity ob- 
servations shall be recorded to the nearest 5 
percent at 15-second intervals on an obser- 
vational record sheet. (See Figure 8-2 for an 
example.) A minimum of 24 observations 
shall be recorded. Each momentaj-y observa- 
tion recorded shall be deemed to represent 
the average opacity of emissions for a 15- 
second period. 

2.5 Data Reduction. Opacity shall be de- 
termined as an average of 24 consecutive ob- 
servations recorded at 16-second intervals. 
Divide the observations recorded on the 
record sheet into sets of 24 consecutive ob- 
servations. A set Is composed of any 24 con- 
secutive observations. Sets need not be con- 
secutive in time and tn no case shall two sets 
overlap. For each set of 24 observations, cal- 
culate the average by summing the opacity 
of the 24 observations and divldlog this sum 
by 24. If an applicable standard specifies an 
averaging time requiring more than 24 ob- 
servations, calculate the average for aU ob- 
servations made during the specified time 
period. Record the average opacity on a 
record sheet. (See Figure 9-1 for an exam- 
ple.) 

3. Qualifications and Testing 

S.l Certification Requirements. To receive 
certification as a qualified observer, a candi- 
date must be tested and demonstrate the 
ability to assign opacity readings in 5 per- 

Cfot increments to 2& different black 
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plumes. Mid 25 different white plumes, with 
an error not to ©xoeed l§ .percent opacity on 
,an,y one reading and ta ftventge error not to 
emmii I'.S percent opacity to eac:h ■category. 
Candidate. sh.al he tested according to the 
proced'ures described to paragrmph 3.2. 
Smoke .genemtO're used pursuant to para- 
prnph s'.S shall 'be e<i;ulpped 'with a smoke 
meter wWch meets the requJremente of 
p&ragri^h SJ. 

'The ©ertlfication iBh.all be valid for a 
period of i monthB, at 'which 'time the qiiiall. 
flcatlon proc»d'iire must be repeated by any 
obserYer 'to o.rder to retain ©ertlfi^ition. 

3J Certlfl«tion PT'Ocedure. The certifl'Ca- 
tlon t^t 'Consists of showliii the '^ndidatc a 
oomplete' run of 50 plumes— 25 black plumes 
and 25 white plumes— genera'ted by a smoke 
ienerator. Plumm within each .set of 2i 
black and 25 whlt^ runs. shaU 'be presented 
In random order. The- candidate assigns an, 
opacity v^al'ue to each plume and records his 
observation on a suitable form. At 'the com- 
pletion of each run of iO readings, the score 
of the ^.dldate Is determined. If a can^dl.- 
date falls to qualify, the complete run of 50 
..readings must be Repeated in any re'test. 
The ^oke test may be adminls.tered .as part 
of a smoke school or 'training profram, and 
may te preoeded by tra.liilng or famillarlza.- 
'Uon runa. of the sm.oke generator during 
which ^ndldates are shO'Wn black and wW'te 
plurniM^ of kn.O'wn opacity. 

S.i .Smoke 'Generator SpectfiCT-tlo'Ds. Any 
.smoke generator used for the purposes of 
par&pn^h 3.2 shaU be eq'ulpped with a 
smoke meter ImtalJed to measure opacity 
acrom the diameter of the smoke generator 
sta^- The amoke meter output shaU.' dlBplay 
InstAck opacity based upon a pathlength 
em^ to the gtack eidt dlMneter, on a lull 
to 100 percent chart reorder 8«mle. The 
smoke meter optl^ d'€^.ign and perform- 
Bjam shaU m.eet the ipecifl^tlons ihown In. 
Table i-1. The amoke meter ihal be cali- 
brated as preacribed In parmgraph 3.3.1 prior 
to. th.c e©nduct of each mioke re:adlng test. 
At the Mimpletlon of each test, the zero and 
ipan drift shall M check^ed and If the drift 
exceeds ±1 percent opacity, the wndJtlon 
ihaU 'be ©©.rrected .prior to wnductlnf any 
subsequent twt runs. The smoke meter 
s:hall 'be demonstra'te4 at the time of instaJ- 
latlon, to meet the ipectfl'ca'tloni lls'ted to 
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Table S-1, 'Th:Is demO'iiBtration shall 'be re- 
pea'ted following a.ny subseq.uent repair or- 
replaccm;ent of the photocell or ^sociated: 
electronl.c clrcul'try including the chart re- 
corder or output meter, or every i months, 
whichever occurs first. 

Table &-i— Smok'E Mcter Design ahd 
IPerfor:m.aince Speci fications 



PmmmAm 


Spedfi^iofi 


iu IJg*Tt :iotrM._. 


iKartdmoint lamp, opmtkl^ at 




nominal rited ¥otta^. 


b. Spi»cfr.al irespon*® of 


Ptiotopfc (da:)rfight ipectal re- 


^liOtOOBti. 


spon.&e^ .of tie hmmn '©y®— 




refwence 4.3). 


c. Ar>gte of www.................... 


15* m«iimymi to.W sngte. 


4. Arifte .of iprof©cbori 


15' maximymi to'tal mn0B. 


e. Caltjralion error. 


±3% opacity, nmiarnjm. 


f. Zero •nd ^aan ■** ......... 


± 1 % opa;C%.. W mimit«( 


g. R^pons©. ime 

- 


5 89Conds. 



3.3.. I CalJ.bratlo'n. The smoke meter is cali- 
brated after allowtog a minimum of 30 min- 
utes warm'up by alte^mately producing simu- 
lated opacity of percent .and 100 percent. 
'When stable respo^nse .at -percent or 100-. 
.percent Is noted, the smoke meter' Is adjust- 
■ed to produ^? an output, of percent or 100' 
'percent, as appropriate. This adJ.bratlo.n 
shaU be repea'ted untO stable :p€rc«nt an.d 
IW peroen:t readings are produced, without 
adj'ustmeot. Simulated 0' perwnt and 100' 
percent opacity vaj.u^ m.ay be produced by 
al'tematcly switching the power to the light 
,iource' on and off whDe the smoke fenerator 
li not prcMducing .smoke.. 

3.3.2 Smoke Meter E¥aJ'uat'i.on, The smoke 
meter design and performatice are to be 
e'valua.ted as fo.llows: 

'3 J.2.I Mght Source. Verify from manufac- 
t'urer's da.ta .and .from voltage me^uremen'ti 
made at the lamp, is. ljro.tMl.<ed, that the 
lamp Is opc'rated wtthta ±S percent .of the 
nominal :rated voltage. 

'3.3.2.2 SpectraJ Response of .Pho'toceU. 
Verify from :man.ufactu.rer'8 data that the 
photocell has a photoplc response'.;. i.e., 'the 
spectra sensitivity of the mU thaU closely 
app:ro3t:lmat€ the standard .s^tral-lunitoiosi- 
ty .curve for photo.p.lc vision which Is. refer- 
en^d to Cb) of Table S-l, 
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Loailton. 
Test Numb*. 
Dsto., 



Figure i-2— Observation Record 



Otwwver. 



Typo fairly ............ 

Point o» ami^iom. 





lirt 


Second* 


SlMm ipiyrTW' {Omdk 9 wppicAbto) 


G^Bmen^ 







IS 


30 


45 


Attach^ 


DotacfMd 




§ 


















1 


















i 


















s 


















4 


















5 


















6 


















7 


















t 


















e 


















10 


















11! 


















If 


















13 


















14 


















lis 


















w 


















17 


















If 


















If 


















m 


















21 


















m 


















m 


















24 


















m 


















m 


















m 


















m 


















m 

















100 



F— T^ 



inivir#n.ifi#intal Pr®f#cfl©fl Agtncy 



Pi, m, App. A, Mtfli. f 



Figure §-2^0bservat»on Record— (CO'NTinued) 
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3.3.2.1 Angle O'f View., Ch^eck iCO'Mtructloii 
gmmetrf to ensure that the total angle of 
view of the naaoltt plume, as ietn by the 
photoc«H, doM not exceed IS*. The total 



.angle M vl,ew' aay be' 'CtJcuJated; from fi^ 2 
tan'W2L, where I ^ total angle ©f vtew; 

i-toe iutt of the photoce'l 'diameter + the 
dtameter of the Mmlting a,p€rt'iir€:; and 
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l,«th€ <llst&ii€€ from the phO'to^U t® Ihe 
Umltlnt ap€rture. The MmJtlnf aperture la 
the point In, the path between the phO'tocell 
and the smoke pliim,e where the angle ©f 
¥l,ew' Is most restricted,, to imoke ienemtor 
smoke m,etera t,hls li ttormaUly an, oiifloe' 
plate. 

3.3.2,4 Angle of Ptojectlon. ChM^k wm- 
structlon feometry to ensure that the totaJ 
MLgle of projectJon of the lamp ®,n the 
smoke plume dO€« not exceed W, The total 
.angle of projection mMf he €alcul,&ted fro^m: 
§=2 tan- >d/2I*. where #= to'tal angle of pro- 
jection; d= the .sum of the length ©f th,e 
lamp filament + the diameter of the limit- 
ing aperture; and L- the dls'tan,^ from the 
l„am,p to the Mmltlng aperture. 

:3,J.,2.§ Calibration ErTO,r. Ustaf neutml- 
denslty fUtera ol known opacity, chTOk the 
error between the actual reapj^nse .and the 
theoretical Un^ear r^ponse of the smoke 
meter. This check ii acwjmptehed by flnt 
calibrating the smoke meter according to 
3J.1 and then ,lns€rting a seri,^ of three 
neutral-density fUtera. of no:mlnal O'paclty of 
20,, m, and Ifi :pen^;nt to the ranoke meter 
patWength. FUten ^Ibra'ted within ±2 
pC',rcent ihaU 'be used. ■Ca« should he taken 
when Insertinf the flltera to prevent rtray 
Mght from tif ectlng the naeter. Make a tot^ 
of fi¥e nonconsecuti¥e r^tdlngi for each 
filter.,. "Ubie maylmum, error on .any one rc'ad,- 
,lng shall be 3 perceEit opadty. 

3,JJ.i ZerO' tmd Spin Drif''t Detenaliie 
the aero and gpan drift by mLUbmtlng and 
operating the ^oke f enerator to a normal 
manner over a l-hO'Ur perlM. The 'drift ta 
mMfcsiired, by cheeking the i^ro and .ipan at 
the end of tWi periiKL 

3.S.2.1 R«ponM Time. Determtoe toe n- 
spome time by producing the seriea of Hve 
ilmuJated percent and IW percent opacity 
iraluM and obiervli^ the time required to 
reach staMe rwponse. Opacity wmlum of © 
^roent tiii 100 pcr^nt may be ilmulated 
by altemately iwltchlng the power t® the 
light soiir^' off and on wMle toe nnoke gen- 
trator la not operating. 

4. Rd'ermwm. 

4.1 Air Pollution Control Dtetrict Rulm 

mad Regulatloni, Loi Angela County Air 
Poll,ution control Dtetrict. :BeguJjitlon I¥. 
^ohlbitlom. Rule 50. 

4.1 Welsburd. Melvto I., Plcld Operations 
and Bilbrcement Manual for Air, JJM. Enrt- 
rO'nmentiJ, PrO'tect.ion Agency. Boearch Trii- 
iangle ,Park, HC. AFI^-llTO. August li1'2, 
pp. 4.1-4JS. 

4J Condon, E.D.. and Odlshaw. H.. Hand- 
book of Physici, McOraw.Hm Co.. Mew 
York. MY. liSS. Table 1.1. p. i-i2. 
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ALTra«,ATl MeTHOB 1— DBTnUilNATIOlf O'P 

THE OPAcrnr of _EMissioif.s F^oii St,a- 

'TIOMAIY SO'CrmciS RiM,OTEL:y 1Y LiDAa, 

TWfi. alternate method provides the quan- 
titative determtoatlon of the opacity of an 
emlislons plum,€ remotely by a m,obIltt lldar 
syitem Claaer radar; Light Detection and 

Eanglng'l, The meth^od Includes procedures 

for the ^bmtion of the Mdar and proce- 
duTM to be used to the field for the ,lidar de- 
termination of plume opacity. 'The li'dar li 
used ■to meas,ur€ plume opacity during 
cither iday or nlf httlme hours because It 
OTntalns Its _own puls^ed, Mght source' or 
transmitter. The opC'ratlon of the Udar U 
not dependent upon ambient lighting condi- 
tions (Mght. dark, sunny or cloudy). 

_The Mckr m'echanis,m or 'technique h ap- 
pli^ble to m,eas.urtog plume op,acity at nu- 
m,erO'Ui wavelengths, of laser radiation. How- 
ever, the performance evaluation .an.d cali- 
bration l^t results given In. support of this 
method apply only to a lld,ar that em,pl0f ,s a 
ruby (red Ught) laser CReference S.l]:" 
L Frifteiple and ApplicaMiUv 

1.1 Principle. The opacity of visible emis- 
sions, from sta.tiO',nary sour<»s (stacks., roof 
vente.. etc.) is measured .remotely by & 
mobOe Idar (laser radar'). 

1.2 AppU^blMty. This m,ethod Is applica- 
ble for the remote meafiurement of the 
opacity of vlalble emlss.loni. from sta.tionary 
so'uro« during both nighttime ,and dayHiht 
conditions, pursuant to 40 CFR § SO. I Kb), It 
Is Mlm ippUmble for the calibration and 
perfO'Omance vertfi<mtion of the m©bile Udar 
for 'the m.easuremcnt of the opacity of emls- 
,sl,oM. A performaii'^ydeislgn, speclflaitlon 
for a bislc Udar system Is also Incorporated 
toto' this method. 

1.3 Definitions. 

,AMniuth ;angle: 'The angle to the horlion- * 
tiyi plane 'that designate where the laser 
beam is .pototed. It Is measured from an ar- 
Mtrary fixed reference' Une to, that plane.. 

Back^tter. The scattering of laser light 
to a direction opposite to that of the Inci- 
dent laser beMn due to reflection from par- 
ticulatcs ^o.Qg the 'beam's atmo«pheric path 
wMch may to.clude a ^O'ke plume. 

^^siatter ^gnal: The general term for 
the ll'dai- .rt'tum signal whI'Ch results, from 
laser light being backs^ttered by atmos- 
pheric :and .smoke plume particulate.... 

'Convergence distan'Ce: "The 'dtetanec fro.m. 
the Udar to the potat of overlap of the Udar 
receiver's field-of-vlcw and the laser beam. 

Eeva'tlon ingle: Th.e angle of tncUnatlon 
ol the laser beam referen^d to the hortoon- 
'tal pl^e.. 

Par' region: The region of the atmos- 
phere's pith ilong the Udar Une.©f-®lght 
beyond or bchtod the plume being meas- 
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Udar: Acronym for LJfht Detection and 
Rssiglng. 

LJdar range: The range or dlstancse from 
the IMar to & point of Interest along the 
Kdar llne-of-sight. 

Near reg-!on: The region of the atmospher- 
ic path along the Udar Ilne-of-slght between 
the lldstr's convergence distance and the 
plume being measured. 

Opacity: One minus the optical transmit- 
tance of a smoke plume, screen target, etc. 

I*lck Interval: The time or range intervals 
In the lidar backscatter signal whose mini- 
mum average amplitude is used to calculate 
opacity. Two pick Intervals are required, one 
In the near region and one in the far region. 

Plume: The plume being measured by 
Itdar. 

Plume signal; The backscatter signal re- 
sulting from the laser IJght pulse passing 
through a plume, 

1/R' correction: The correction made for 
the systematic decrease in lidar backscatter 
signal Eunplltude with range. 

Reference signal: The bEu:kscatter signal 
resulting from the laser light pulse passing 
through ambient air. 

Sample interval: The time period between 
successive samplers for a digital signal or be- 
tween successive measurements for an 
analog signal. 

Signal spike: An abrupt, momentary in 
crease and decrease in signal amplitude. 

Source: The source being tested by lidar. 

Time reference: The time (t,) when the 
laser pulse emerges from the laser, used as 
the reference In all lidar time or range 
measurements. 

2. Procedures 

The mobile IJdax calibrat-ed in accordance 
with Paragraph 3 of this method shall use 
the following procedures for remotely meas- 
uring the opacity of stationary source emis- 
sions: 

2.1 Lidar Position. The lidar shall be po- 
sitioned at a distance from the plume suffi- 
cient to provide an unobstructed view of the 
source emissions. The plume must be at a 
range of at least 50 meters or three consecu- 
tive pick intervals (whichever is greater) 
from the lldar'a transmitter/receiver con- 
vergence distance along the line-of-slght. 
The maximum effective opacity measure- 
ment distance of the lidar is a function of 
local atmospheric conditions, laser beam di- 
ameter, and plume diameter. The test posi- 
tion of the lidar shall be selected so that the 
diameter of the laser beam at the measure- 
ment point within the plume ahaJl be no 
larger than three-fourths the plume diame- 
ter. The beam diameter Is calculated by 
Equation (AM 1-1): 

D(lldar)=A+R<^^0.75 EKPlume) (AMl-1) 
Where: 
EK Plume )«» diameter of the plume (cm). 
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4= laser beam divergence measured in radi- 
ans 
R = range from the lidar to the source (cm) 
D(Lldar) = diameter of the laser beam at 

range R (cm), 
A = diameter of the laser beam or pulse 

where it leaves the laser. 
The lidar range, R, is obtained by aiming 
and firing the laser at the emissions source 
structure immediately below the outlet. The 
range value is then determined from the 
backscatter signal which coiisists of a signal 
spike (return from source structure) and the 
atmospheric backscatter signal [Reference 
6.1]. This backscatter signal should be re- 
corded. 

When there Ls more than one source of 
emissions in the Irmnediate vicinity of the 
plume, the lidar shall be positioned so that 
the laser beam passes through only a single 
plume, free from any interference of the 
other plumes for a minimum of 50 meters or 
three consecutive pick intervals (whichever 
is greater) in each region before and beyond 
the plume along the line-of-sight (deter- 
mined from the backscatter signals). The 
lidar shall initially be positioned so that its 
line-of-sight Is approximately perpendicular 
to the plume. 

When measuring the opacity of emissions 
from rectangular outlets (e.g.. roof moni- 
tors, open baghouses, noncircular stacks, 
etc.), the lidar shall be placed In a position 
so that its Ilne-of-sight is approximately 
perpendicular to the longer (major) axis of 
the outlet. 

2.2 Lidar Operational Restrict! oris. The 
lidar receiver shall not be aimed within an 
angle of ± 15' (cone angle) of the sun. 

This method shall not be used to make 
opacity measurements if thunderstorms, 
snowstorms, hall storms, high wind, hlgh- 
arabient dust levels, fog or other atmospher- 
ic conditions cause the reference signals to 
consistently exceed the limits specified In 
Section 2.3. 

2.3 Reference Signal Requirements. 
Once placed m its proper position for opaci- 
ty measurement, the laser is aimed and 
fired with the line-of-sight near the outlet 
height and rotated horlz-ontally to a posi- 
tion clear of the source structure and the 
associated plume. The backscatter signal ob- 
tained from this position is called the ambi- 
ent-air or reference signal. The Udar opera- 
tor shall inspect this signal [Section V of 
Reference 5.1] to: (1) determine if the lidar 
llne-of-slght Is free from Interference from 
other plumes and from physical obstruc- 
tions such as cables, power lines, etc., for a 
minimum of 50 meters or three consecutive 
pick intervals (whichever Is greater) In each 
region before and beyond the plume, and (2) 
obtain a qualitative measure of the homoge- 
neity of the ambient air by noting any 
signal spikes. 
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Should there be: any slipial, spikes on the 
reference ilgn&l, within i mliilmiim of i© 
meters or three eo'iiS'ec.utl¥e pick ln'terv;ftls 
{whichever is preater) In each re:flon before 
■,and be:yond the plume, the laser ihall-bC' 
fired three iia©re times and the operator 
shall inspect the reference sign:&ls on the 
display. If the splkeCi) remalm, the azimuth 
ant le .sh;ill he changed and the above proce- 
dur^es. eonducted aptln. If the splkeCs} dlsap- 
pe'^ars in all, thr'©e reference signals, the Mdar' 
Ito'e-of-sight Is .ac^p'table :lf there is. shot-to- 
sh®t consitetency wmd there to no Interfer- 
ence from, other plutt'e®. 

Shot-to-shot consiste'ncF of a .Beriea of ref- 
erence sifnsls over a perl'Od of twent^f sec- 
onds ifi verified to either of two ways. (I) 
The lidar operator ahaU observe the refer- 
ence iignal im,pMtudes. For' shot-to-shot 
.consistency the ratiO' ol R, to R, tampM- 
tud'es of the near and far Teflon pick In'ter- 
viiJs. (Section 2.6.1)] sh:all vary by not more 
than ± i%. betW'een ihots; or <2) the Mdar 
operator' shall a^ept any #ne of the refer- 
ence' slgnali .and treat the ot.her two as 
plume slgnala; then the opwity for each of 
the subsequent reference s'lgnals is calculat- 
ed (Equa-tlon AMl-2}... For ihot-to-shot ^n- 
s:lstencF', the opacity v.alues shall bC' within 
± 3% of '0% ©.paclty and the associated: S^ 
values 1^ th^ or equal. tO' S% CfuU .scale) 
CSectlon l.il. 

If a »et of referenoc signal fails to m^eet 
the re^uirementai ol this section, then :aM 
plume .sigaiali CSectlon 1.4] from the iMt let 
of aa»ptablc reference slgii.als. to the f:alled, 
set shall be discarded, 

2J..1 InJtty and Mnal Eeference Slfnals. 
Three reference slgiiali ihiJl be obtained 
wlthJn a iO-sewnd time period prior to any 
data run. A fto&l set @f three reference slg- 
nail sMM. be obtained wltMn three CI) min- 
iit€«. after the ^mpletlon of the same data 
run. 

IJJ Temporal Criterion for Addltloml 
Refcrenoi Signals. An additional set of ref- 
erenoe ilmals .shaU be obtained durtng a 
da.tA run. If there Is a change to wind direc- 
tion or plume drift of W" or more from the 
.direction that was preval,cnt when the last 
set of reference ilgnaJ* was obtained. An ad- 
ditional set of reference signals shall also be 
obtained If there la an Increase to vslue of 
Si, (near region standard deviation. Equa- 
tion AMl-S) or Sh (far region standard devi- 
ation. Equation AMl-i) that Is greater than 
a% (lull scale) over the res.pective v^u^ 
^culated from the Immediately pre¥l,ous 
plume signal, and this tocrease to val:ue :rt- 
EDjatoi for 10 seconds or longer .An additional 
set ol referent slgnali •hall also be ob- 
'tato'td If there k a .change to amplitude to 
either the near or the far regloii ©f the 
plume signal, that Is greater than 6% of the 
near .siinal amplitude :an.d. IMm eh.ange to 
amplitude remains for 30' seconds or mo.rt. 



2A. Plume Slpi.al R^equlrements. Once 
properly aimed, the lldar Is placed In oper- 
ation with the nO'minal pulse or flrtof rate' 
of six pulses/mtaute CI pulse/lO seconds). 
The lidar' o^perator shall observe the plume 
backscatter slpmls. to determ'tae the need 
for additional reference signals as required 
by Section 2.3.2. The plume ilgn.,alfi are re- 
'Corded from lldar start to stop and are 
■c&Ued ft da,ta .run. The lenit.h of a data run,. 
te dete'rmtaed by opC'ra'toir discretion. Short- 
term s'tops. of 'the lldar to record ad'dltlonia 
referen«' signalfi do not ■oons.tl'fciite the en* 
of a data run II plume signals .are resumed, 
wlthto' 9Q seconds after the ref erenoe slfnals' 
have bee'n reoo^rded, and the MM stop or to- 
terrupt time <iom not eiceed 3 minutas. 

2.4.1 Non-hydrated Plumes.. The laser 
shall be atai'ed at the region 'Ol the plume 
which displays the greatest opacity. The 
lldar ope'rator must visually verify th.at the 
laser Is aimed clearly above the souT'ce exit 
structure, 

2.4.2 Hydrated Plumes. The liiaj- will be' 
used tO' mciijsure the opacity of hy drated or 
so-caUed steam plum^es.. As. listed to the rC'l- 
erence method, there are two types, i.e., at- 
'tached iand detached, steam plume*,.. 

2„4.2.l Attached Steam Plumes. When 
.condensed water vapor Is present withto a 
plume, Mdar .opacity mcsjurements shall be 
made at a pota,t w1t.hto the residual plume 
wherC' the condensed water va,por Is no 
longer visible. The laser shall be aimed tato 
the m'ost dense region (region of Mghest 
opacity) of 'the r^ldual plume. 

Purtoi daylight hours the lldar opC'rator' 
locates the m.'Ost dense ^rtlon of the residu- 
§1 plume vkuaUy. During .nightt.lme h'O'Uri. a 
hlfh-tot€'ns'ity spotHfht.. night vision. soo.pe. 
or low 'light level TV., etc.. ^n be used, as tm 
aid to lo^.te th.e r^ldual plume. U ¥ls.ual 
dete-naaliifttlon Is toeffec'tlve, the Mdar ^y 
be used to looLte the m^t dense region of 
the residual plume by .re'pe'a'tedly imeas.uring' 
opacity, along the longitudtoal axis @r 
Mnter' of the plume from 'the emlfislor» 
outlet to. a potot just bey'Ond the steam. 
plume, Th.e lldar operatO'r should also o'b- 
serve 'eolor different, and plume refl'ectlv- 
ity %Q ens.ure that the lldar' Is aimed ©om.- 
pletely witMn the .residual, plume. U 'the op- 
erator dO€s not obtain a clear .todicatlon ol 
the lo^.tlon ol the resldu.al plume,, this 
method shaU not be used. 

Onee the region of hlghMt opacity ©I the 
residual plume has been looted, aiming ad- 
justments shaU be made to the laser ltae-o|. 
ilght to i^rrect for the following: movement 
tO' the region ■©! Mg'hMt 'Opacity out ol the 
Udar' Hne^f-slght (away from th.e 'laser 
beam) for more than 15 aeconds, tipanslon 
©I the steam plume (air temperature l©wen 
^^d/or relative humidity tocrtases) m that 
It Just begl^ t© encroach on the fltld-of- 
vlew ©f the lidar's ©ptloil tel^cope reviver. 
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or & decrease In the size of the stetm plume 
C&lr temperature higher and/or rclat:l¥e hu- 
midity decreMM) m that rcflons within the 
residual plume whoic opacity is higher thian 
the ©ne being moiil.tored. are present. 

2.4.2.2 .Detached Steam Plumes. When 
the water vapor in a hydrated plume con- 
dens^, wid 'becomes visible at a finite' 'dls. 
Uihfx from the stack o(r sour^ emissions, 
outlet, the opacity of the emissions shall be 
meaj'ured to the region of the plume clearly 
above the emJsslons outlet and below con- 
densation of the water vapor. 

During dayllf ht hoirn the lldar opera'tom 
'Can vlsuaUy determine If the steam plume Is 
detached, from the stack outlet. Durtng 
nighttime houn. a hlgh-lntemity spO'tllght, 
Mght vision sco,p€, low ilght level TV, etc., 
can be used as. an aid to determining if the 
■steam plume fe detached. If visual determi- 
nation fcs toeffectlve, the M^dar may bC' used 
to determine If the steMo plume is detached 
by repeatedly measuring plume opacity 
from the outlet to^ the steam plume .along 
the plume's lonfJ;tudlnia ax:ls or center lln,e. 
The Mdar opemtor should also ol^erve color 
■differen'Ces ,and plume refl'ectlvity to detect 
a detached plume. If the operator docs not 
obtain a clear IndJcatlon of the location of 
the detached plume, this method shall not 
be used to make opacity measurements be- 
tween the outlet an,d the detached plume. 

Onoe the determination of a detached 
steam plume has been confirmM, the teer 
sh,all 'l» aimed. Into the regl,on of highest 
opacity to the plume between the outlet ,and 
the fo:rmatJon of the steam plume. Aiming 
adjustments. shaU be :made to' the lidar's 
llne-of-sight within, the plume to correct for 
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ch&nf'es to the location of the ,m,ost dense 
region of the plume due to changes ,ln wind 
direction ,and speed or if the detached steam 
plume moves closer to the souT'Oe outlet en- 
croaching on the most dense region of the 
plume. If the 'detached ste^am plume should 
m,ove too close to' the source outlet for the 
Mdar to' make interference-free opacity 
meas'urements. this method shall not be 
used. 

2.5 Held Reco,r'ds. In addition to the ,re- 

cO'F'dlng recommendations listed In other 
sectIo,ns of tUs. method the foUowtog 

records, should he maintato'ed. Each plume 
measured ihO'UJd be uniquely identified. 
The name of the facility,,, type of faculty, 
emission sour^ type, geographic location of 
the IJdar with res;pect to the plume, and 
plume charac.terlstics should be recorded. 
The date of the 'test, the tlm,e period that a 
source' w.as mO'Dltored, the time '(to the ne&r- 
.est second) of each op;aclty measurement,, 
s^d the sample interval should ako be re- 
wird'ed. Hie wind speed, wln,d 'direction, .air 
temperature, relative humidity, visibility 
(meteured at the hdar's posit iO'n). and cloud 
cover shO'ul,d be recorded at the beginning 
and end of each time period for a given 
isource. ,A im,alJ, sketch depicting the "loca- 
tion of the laser beam within the plume 
should be reco'fd^. 

If a detach.ed, or attached steam plume Is 
present at the emissions source, this fact 
should be recorded. Plgures AMI -I and 
AMI -II are examples of logbook forms that 
may be used to record this type' of data. 
Magn,€tlc tape or paper tape may ,also 'be 
used to record da.ta." 
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C»l R«f«r«nc« Sign at. l/«* C&rrmctma 



m cPi cii. I (F-1-ii iditiiiii) 



(iFiiT W^gilon) 




Tint or Rmgt 



Ci) Rtferenci signil, l/R^-correcteci. This reference signil 1$ for 
plwe signal (b). R R^ irt chosen to cofncidt with I , 1,. 

Cb| Plumt signil. l/R^-corrected. The pluifit spilt and the dficreist 
111 the bickscatter slfnal amplitodt in the far region art due to 
the opacity of tHi plume. I I irt chosen as indicated in 
Sect ion 2.6. n t 



Flgurt AMl-III. Plots of Lidar Sackscatter Signals 
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2J Opacity Cftlculatlon an,d Data Analy. nieasu,rem:ent h ^calculated usini Eauatioo 

ite. Refeiniii to the refereo^ ilpml and AMl-2. (0, = 1==T,: T, is tht plume tram 

plume signal M Figure AMl-III, the naeas- mlttance ) * p . »- wiuc i,rans 

ured opacity COp) to percent Im each lldar 



Op, - cioa) 



Hk^)'] 



» {#11-2) 



Wliere: 

I,=iiear-reiton pick taterv&l iignal ampli- 
tude, plume ilpial,, 1/R* Murected, 

I,'=far-regI,on pick toterval slffn^ amplitude, 
plume slgiml, l/E* cO'irected. 

E,=iiear-refIo,ii pick Interval signal ampli- 
tude, reference signal, 1/R* ■©orrected, 
and 

.Rf=lar-re,g1on pick totarYal_ signal ampli- 
tude, reference signal, l/R'co'rreeted, 

The 1/R» correction to the plume and ref- 
erence ataal amplitudes. Is made fey multi- 
plying the amplitude for each auwessl¥c 

sample Interfal from the time reference,, by 
the wiuare ©f the Ud&r time (or range) a^o- 
ciated 'With that sample toterval tReference 
saj. 

The firit step in, select:lng the pick toter- 
vals for Equation AMl-2 Is to divide the 
plume signal amplitude by the reference 
signal unpUtude at the s&me rrapeetlve 
rMiges t© obtain a "normMlsed" signal. The 
pick intervals selected minf thl£ normalised 
siffnAl me a mifilmum of 15 m (100 nanose- 
conds) In length and ^omslst of at least § 
contlguO'Ui lample tote-rvaJi.. In addition, 
the foUowlnf criteria, listed In order of Im- 
po'rtan^, iovem pick ta,t€rv;al selection. (1) 
The Intervals shaU be In a region of the nor- 
mallied signal where the reference signal 
meeta the requirements of Section iJ and U 
everywhere .greater than aero, it) Tlie Inter- 
vals, (near and far) with the fninimnm aver- 
age amplitude are chosen, C3) If more than 
one lnt€:rval with the same :mlnlm'um aver- 
age amplitude U found, the interval closest 
to the pluBie is chosen. (4) The standard de- 
viation, Sp, for the odculated opacity shall 
be t% or 1^. CS« Is calculated by Equation 
AMl-fl. 



If a* to greater than 8%, then the far pick 

Interval sh^all be chan,ged to the next toter- 
val of minimal average .amplitude. If S^ "Is 
stiU greater than 8%„ then this procedure Is 
repeated for the far pick toterval. This pro- 
cedure may be repeated on^ :agato. for the 
near pick interval, but if So remains p-eater 
than 8%, the plume signal shaU be discard- 
ed.. 

The reference signal pick totervals, R, and 
Rj, must be chosen over the same time toter- 
val .as the plume signal pick totervals, I„ and 
1„ respectively [Figure AMl-lII], Other 
,methods of selecttog pick tote:rvals. may be 
'used If they give equivalent res'Ults. Meld- 
oriented e,xampl^ of pick toterval selection 
are avaOable to Reference 5.1. 

The average amplitudes for each of the 
pick to.t€:rvals. I., I„ R,. R,. shall, be calctilat- 
ed by avera.glng the respective to^dlvldual 
.amplitudes of the sample totervals from the 
plume signal and the Msociated reference 
signal each corrected for 1/R I 'The ampli- 
tude of I.„ shall, 'be calculated ;a^ordtof to 
Equation (AM-i). 



I I 

1^1 



ni 



imi'3} 



Where: 

lM=the amplltu,de of the ith sample ta,terval 
(near-region), 

I=sum, of the todlvldual .amplitudes for the 

sample totervals, 
m,=ii'umber of sample tote'rv.als to the pick 

toterval, and 
I, = average amplitude of the near-reflon 

pick toterval. 

Similarly, the tnaplltudes for 1,, R,, ;and E, 
are calculated with the three ejEpr^sloni to 

Equation CAMl-4:), 



im 
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r- ij^'n. %' i ,!/ni. «r--i j, "n ' 



(Ml-4) 



•me staiid&rd devlatloii, iSta. of the set of Simll.strly. the itwidard devlmtloni Su. :S»b, 

.amplitudes for the neaj'-regioii pick inte'rY'al. and Sw arc calculated wl,th the three expr^es- 

I,. shall be calculated nstog Equatloii slons In Equation (AMl-6). 
(AM 1=5). 

^" Li=i (.-1) i •-<=! ("-» J 



{AMl-5) 



Rn 



Rf 



Li-i (■=1) J 

Li=i (•-1} J 



CA«l-i) 



The itaBdarf devlatloB, 8„ for each tasociated opacity mlue, Op, shall he calculafced iistot 
EquatloD (AMl-f). 



(1001) / '^f %\ \hn' ^ h/ 









(*Ml-7) 



The calculated values of I,. I*, R». Rf, Su. 
Su. Smm. 8«„ 0„ and S, should be recorded. 
Any plume signal with an 8, greater than 
8% shall be discarded. 

3.6.1 Azimuth Angle Correction. If the 
azimuth angle con-ectlon to opacity speci- 
fied in this section is performed, then the 
elevation angle correction specified in Sec- 
tion 2.6,2 shall not be performed. When 



opacity i£i measured In the residual region of 
an attached steam plume, and the lldar line- 
of-slght Is not perpendicular to the plume, it 
may be necessary to correct the opacity 
measured by the lidar to obtain the opacity 
that would be measured on a path perpen- 
dicular to the plume. The following method, 
or any other method which produces equiv- 
alent results, shall be used to determine the 
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need for a co,rrectlon, to calculate the oor- 
rectton, .and to d'OC'iim,eiit the point within 
the plume at which the op'acltF wis. mem- 
ured. 

Plfure AMl-rV(b) shows the feom,etry ql 
the 0'p.acity eO'iTiectlon. L' k the path 
through the plume alo;rig which the opacity 
meas'iirement te made. F is the path perpen- 
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dicular to the plume at the same point. The 
angle * is the angle between L and the 
plume center line. The angle (ff/2-t), is the 
angle between the L' and F. The measured 
opacity, O^, measured along the path L 
shall be corrected to obtain the corrected 
opacity, O^,, /or the path P, u^Lng Equation 



%c " C100%)[l - (1 - 0.01 )^^^ («/2-e)l 

- (100%) [l -CI- 0.01 )^^'" ®J (AMl-8) 

Th,e ^rrectlon to Equation (AM 1-8) sh&U, be performed II the inequality tn Equation 
(AMl-i) li true.. 



.1 r In ClOl - 0)1 
^ ^ ^^" [ lMlQO-o') J 



(AMl-9) 



Figure AMl-IV<a) shows the geometry 
used to calculate « and the position in the 
plume at which the iidar measurement is 
made. This analysis assumes that for a 
Biven lidflx me-asurement. the range from 



the lldar to the plume, the elevation angle 
of the lldar from the horlzont4il plane, and 
the azimuth angle of the Iidar from an arbi- 
trary fixed reference in the horizontal plane 
can all be obuined directly. 
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ProJt€t1o*» of P^ ofite tht yi-pl«n«. P • 
P P 



PliJBt drift wi|1« potUlofi 



Lidar FdsHlofi 
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Lidir Llnt-of-Slght, 
Position P^ 
(b) •* 
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S 



Projection of P^ onto thm i^plarw, P ' i 



Figurt AMI - IV. Correction In Opacity for Drift of tht 
its 1 dual Raglon of an Attachad StoM PIum. 
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E,= range from lldftr to so'urce*' 
A -elevation anile of B,* 

R,^^ range from Mdar to plume at tlie opmi- 

ly meafiiiirtmeiit point* 
^p= elevation angle of R,* 
1^= range from, lldar te plume at some arbl- 

trarF potot,, P,„ bo the irllt anfle of the 

plume c*n be determined* 
#,,= elevation .aagle ©f R,' 
a.» angle between- R, Mid R, 



R",=p.ro|ecti:on ol R» In the horizontal: plane 

R'^= projection of R^ tn the horizontal plane 

R",=pro|ection, of R„ in, the hC'rizontal plane 

^' = angle between R', and R'^* 

a' = angle between R'^ and R',* 

RS =diitan,ce from the source to the opaci- 
ty menksuremeiit pO'lnt projected in the 
horizontal plane 

Rf=dlstan,ec from op<aclty measurement 
point Pp to the point In, the plume P.. 



. 1 - (1 - i"^*"* ^''^^■^^ 

PC * ^^ "p' 



1 ' (1 ' y 



Sin c 



CMII-S) 



■The cO'rr^tJon angle i shall be detcrm,ined 
ui,lng' J^uation AMI -10. 

Where: 

a=Cos" ' ■CCos^p OosA Cosa' + S'iii^p ,Sln^,),, 

and 



R#=CR.HR,*-2 M^ R. Co;Sa)"» 

Ra,, the diitance from, the s,ourc€ to the 
opacity m^easurement potot projected in the 
horizontal plane, shall be determined, using 
Equation AMl-11. 
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2i^r co's#* J 
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Where: 

R',^R,Cos, #„ :and 
B'p=R, Cos Ap, 

In the -i^clal mse where the plume center- 
line at the opacity me-isurement point l§ 



ho^rl^oetal, parallel to the p"ound, Equation 
AMl-l:2 may he used tO' determine c Ins'tead 
of Bqua.tlon iOil-li. 



Cos 



-1 



r V * V - »r 1 

[^K'6 J 



(,iytt»ii) 



Where: 

R",«CR'*,+ R,«6ln»,^,)»'». 

If the angle c Is such that tc 30" or c > im\ 

the ,ftMmuth angle correction B,hall not 'be 

performed and the associated opacity ¥alut 

ihall be dlB^^ed. 



2J.2 EJe¥at„ion Angle Correction. An In- 
dividual lidw-mieasuT'ed opacity, 0„ ,shall be 
corrected for elevation angle If the 'laser ele- 
vation or lnc:llnatlon angle, #, tPlgmrt AMI* 
V'l„ Is .greater th:an or egual to' the 'value 'Cml- 
culated in Equation AMI- 13. 



•Obtained dlrectlf from Udar. 

f aluM iShould be recorded. 
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, r In (101 - 0) "1 
[ in (100 - Op) J 



R > Cos - , ^ , 

P - In (100 - Ol) (AMl-13) 



Ttie meaBured opacltF, Op, along the lldar patli L, la adjusted to obtato the corrected opacl- 
ty. Ope for tlie ;acttial, plume (ho,rlzontal) path, P, by ustag Equatioo, CAMl-14). 

%^ - C100«)[l - (1 - 0.01 Opl^'^'^p]. (AMl-14) 



Where: Op,=coirrected opacity for the actual plume 

fi, = lidar elevation or tocllnation .angle. thictaesa. P. 

Op=meMured, opacity alo^ng path L, an,d The values for fi^. Op and O,, should be «■=■ 

corded. 
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actual plume thickness, P 



I 



Figure Wfl-V. Elevation Angle Correction for Vertical Pluwws 
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Pt. i®« App. Af Alt. Mvlh. 

2J.I Petermiimtloiii ol Actu.al Plume 
OpiiCitf . AcluftI vpftclly of the plume sh.all. 
be deiermliied by Equation AM 1-15. 



Pi 



m Ol 



pc 






-15) 

2J.4 Calculation of Average Actual 
Plume Opacity. The average of the w^tual 
plume op.acity, Op,,, ihall, be Mdeulated as 
the average of the eo'nsecutlve Individual 
actual opacity ¥aluies.. Op*, by Equation 
AMl-l®. 



pa 



= 1 

n 






(AMl-16) 



<0^\=the kth actual opacity value In an 
averaging interval containing n opacity 
values; k is a summing index. 

i=-the sum of the individual actual opacity 
values. 

n=^the number of individual actual opacity 
valups contained in the averaging inter- 
val. 

Op, = average actual opacity calculated over 
the averaging interval. 

3. Lidar Performance Verification 

The lldar shall be subjected to two tj'pea 
of performance verifications that shall be 
peformed In the field. The annual calibra- 
tion, conducted at least once a year, shall be 
used to directly verify operation and per- 
fonnance of the entire lldar system. The 
routine verification, conducted for each 
emission source measured. shaU be used to 
insure proper performance of the optical re- 
ceiver and associated electronics. 

3.1 Annual Calibration Procedures 
Either a plume from a smoke generator or 
screen targets shall be used to conduct this 
calibration. 

If the screen target method is selected, 
five screens shall be fabricated by placing 
an opaque mesh material over a nairrow 
frame (wood, metal extrusion, etc.). The 
screen shall have a surface area of at least 
one square meter. The screen material 
should be chosen for precise optical opac- 
ities of about 10, 20, 40, 60, and 80%, Opaci- 
ty of each target shall be optically deter- 
mined and should be recorded. If a smoke 
generator plume la selected. It shall meet 
the requirements of Section 3.3 of Refer- 
ence Method 9. This calibration shall be 
performed in the field during calm (as prac- 
tical) atmospheric conditions. The lldar 
shall be positioned in accordance with Sec- 
tion 2.1. 
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The screen targets m,ust 'be placed perpen- 
dicular to and 'CO'incident with the lid&r llne- 
of-slght at iulficient height above the 
p-ound (suffest about 10 ft) to avoid 
ground-level dust con'tamlnatlon. Reference. 
signals shall be- ob'ta'ined Jus't prior to con- 
ducting' the calibration test. 

The' id&r shall be aimed through the 
center of the plume within 1 itack diameter 
of the esdt. or through the geometric center 
of the screeii target selected. The lldar shaH 
be set :ln operation for a 6-mlnute' data run 
at a nominal pulse rate of 1 pulse every 10 
seconds. Each backscatter return signal and 
each respective opacity value obtained from 
the smoke generator transmissometer, shall 
be obtained in temporal coincidence. The 
data shall be analyzed and reduced in ac- 
cordance with Section 2.6 of this method. 
This calibration shall be performed for 0% 
(clean air), and at least five other opacities 
(nominally 10, 20, 40, 60, and 80%). 

The average of the lidar opacity values ob- 
tained during a 6-minut^ calibration run 
shall be calculated and should be recorded. 
Also the avtrage of the opacity values ob- 
tained from the smoke generator transmis- 
someter Jor the same 6-minute run shall be 
calculated and should be recorded. 

Alternate calibration procedures that do 
not meet the above requirements but 
produce equivalent results may be used. 

3.2 Routine Verification Procedures. 
Either one of two techniques shall be usi^d 
to conduct this verificAtion. It shall be per- 
formed at least once every 4 hours for each 
emission source measured. The following 
parameters shall be directly verified. 

1) The opacity value of 0% plus a mini- 
mum of 6 (nominally 10, 20, 40, 60, and 80%) 
opacity values shall be verified through the 
PMT detector and data proce-^sbig electron- 
ics. 

2) The Bero-signal level (receiver signal 
with no optical signal from the source 
present) shall be inspected to Unsure that no 
spurious noise is present in the signal. With 
the entire lldar receiver and analog/digital 
electronics turned on and adjusted for 
normal operating performance, the follow- 
ing procedures shall be tised for Techniques 
1 and 2, j-espectively. 

3.2.1 I*rocedure for Technique 1. This 
test shall be performed with no ambient or 
stray light reaching the PMT detector. The 
narrow band filter (694.3 nanometers peak) 
shall t>e removed from its position in front 
of the PMT detector. Neutral density filters 
of nominal opacities of 10, 20. 40. 60. and 
80% shall be used. The recommended test 
configuration is depicted In Figure AMI -VI. 
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|c) Optlcil iFnter Test (simjlated' opacity vilues) 



♦Tests shall be ptrfonned: wiith m ambiient or stray Tffht reichini tlit' 
detector. 
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The lero-iifii&l level ihitO be measured 

and ^@'yld be Fecorde<l, as tedlcmted In 
Ftfure AMl-¥ICa). ThM simulated clear-air 
or 0% oiNicltF value shall be lested in using 

the .itlected light source depicted to Fimre 
AMl-VlCb). 

The Ughl source' elllier sh.all be a continu- 
ous wave «CW) laaer with the beain me- 

chanl^lly chopped or a light emitting diode 
controU^ wllh a pulse generator (.rectangu- 
lar pulse). (A laser beam may have to be at- 
tenuated s© as not to saturate the PMT de- 
tector). This gignal level shall be measured 
and should he recorded. The opacity value Is 
calculated toy taking two pick totervals CSec- 
tiOQ 2.61 about 1 Balcrosecond apart In time 
and ui'Ing Equation (AM 1-2) setting the 
ratio Rb/Ri* 1. This 'Calculated, value .should 
be recorded. 

The slmulft'ted cle^-air signal level is. also 
employed. In the optical test us.lng the neu- 
traJ, density filters. 'Dslng the test coMigura- 
tlon :in .Flgwe AMl-VICc). e^ach neutral den- 
sity fUter shaU be .separately placed Into the 
light path .from the Ught source to the PMT 
detector. The slpial level shaU be" measured 
and rtiould be recorded. The op;acity value 
lor each .fOter :Ib calcula.ted by taking the 
sign.al level .for th.at respective filter (I,), di- 
viding it by the 0'%. opacity signal level (I.) 
and performing the remaln.der of the calcu- 
lation by :EquatlQn (AMl^g) with .R.„/Rf»l. 
'The i^culated opacity value for each filter 
should be recorded. 

The .neutral derBlty filters used for Tech- 
'oique I shaU be ^yJbrated .for .actual op:acity 
■wl.t.h .accuracy of ±2% or better. This ■call- 
bratlon shaU be done monthly while the fil- 
ters are in 'use and the calibrated v.al.ues 
should be recorded. 

a.a.'l Proced.ure for Technique 2. .An opti- 
cal generator (built-in c»ll.bration meciha- 
nima) that oo.ntains a lightHemltting' di.ode 
(red light for a lidax containing' a ruby 
laser) ;ls. 'used. By Injecting' an optical signal 
Into the Udar receiver inimedla'tely .ahead of 
the j^lT detector, a backscatter sIgniO is 
slmula'ted. With the entire lldar receiver 
electronics tum<ed on Mid ladj^usted for 
norm^ operating performaJice, the optical 
generator is. tum.ed on :and the stm'ula'tlon. 
signal (corrected for 1/R«) ii selected with 
11.0 plume spike signal an.d with the opacity 
value e^ual to 0'%.. This. s;imula..ted clear^air 
atm^pheric return signal U d.ls.played on 
the .system's vi.d'eo display.. The ll'dar opera- 
tor then makes .any fine iw£ljustm.ente. that 
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may 'be neceMary to main'ta.ln the sFstem's 
nonaa.al operating range. 

The op.acI'ty values of Q% and the other 
five values are selected one at a time to any 
order. The simulated return slgn.al data 
should be recorded. The opacity value .sh.all 
be calculated.. 'This meaiurement/»l.cula- 
tlon shall be performed at least three tlmra. 
for each .selected opacity value. WhUe the 
order is not importA.nt, each .of the O'P'acity 
values from the optical generator shaU be' 
verified. The 'Calibrated optiical generator 
opacity value for each selection, should be 
recorded. 

The optical generator used for 'Tec'hnique 
2 shall be calibrated for actual op.acity 'With 
;an i^curacy of ±1% 'Or better. This cmlibra- 
tlon shall be done monthly while the gener- 
.atO'r is in use and calibrate'd value should 'be 
recorded.. 

Alternate verification procedures that do 
not meet the above req'ulT'ements but 
produce equivalent -res'ults may bC' used. 

3.3 ■ Deviation. 'The permissible error .for 
the annual calibration ;and routine vertfi'^- 
tlon are: 

3.3..1 Annual 'Calibration Deviation. 

3.3.1.1 Smoke Generator. If the li'dar'- 
measured average opacity .for each data run 
is. not 'Within ±5%. (f'ull scale) of 'the respec- 
tive smoke gen.e:rmtor"'s average opacity over 
the range of 0%. through 80'%, then the 11,'dar- 
shall be considered out of calibration. 

3.3.1.2 Screens. If the lidar-measured av- 
erafe opacity for each data run Is not 
within ±.3% (fuD .scale) of 'the labO'ratory-de- 
term.lned opacity for each res.pectlve simula- 
tion screen taj-get over the range of 0% 
through 80%, then the ll.dar shaU be consid- 
ered out_o.f 'Calibration. 

3,.3..2 Rout.lne Verification Enror. If the 
Ijd&r-measured average opacity for each 
neutral density fU'ter (Technique 1) ©r optl- 
md generator selection (Technique 21 is not 
within ±3% (full scale) of the r^pactlve 
laboratO'ry 'Calibration 'value then 'the I'dar 
.shall be cO'ns.lder'ed n©n-©pera.tlonal. 

'i. PerfO'rmance/Dmign Spedjication for 
B'OSic Lidar System 

4.1 Lidar Deslffn. Specification. Hie '^- 
se.ntial cO'mpo'nents of the b'ai.lc U'dar syitem. 
are a p'ulsed laser (tnLnsmltter). optl^ .re- 
ceiver, detector, signid processor, recorder. 

and an. .aim.tng device that la: used 'In alminii 
the lidar transmitter and receiver. Wgure 

AMI '-¥11 shows a functional block dltffmm 
of a bas:lc lldftr system. 
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4J Fmi^TwmRm ^mluM,Uon TmtA. 'The 
©wner of m U4m lyittiii ilmU lybjact mch a 
UdAT ifttam to Uie pfrfoniiAiiee verif loitioti 
toti i^ortbea to 6®eU@D S, prior to first use 
mt 1Mb melbdd. Ttot Annual dOtbimttoii ihaU 
bt perfoffiDtd for llire€ separate, ecimplete 
nixiB tm4 the rmultM of tacti atiould be re- 
corded. Ttie re<]uiremeQl8 of SecliOD t.S.l 
muit be fuHtUed for eaeh of the three rune. 

Oi^ the oondJtlofii of the miiial imUbra- 
yon are luM Uled the Udar shall be iubjecled 
to ^e routixie ferlflcsilora for three sepa- 
rale <^mplete nms. The requirements of 
SectloQ S.iJ must be fuMiUed for each of 
the three nms and the r^uJts should be re- 
corded. The Administrator naaf request that 
the remits of the performance evaluation 
'be submitted for review. ' 

1. R0€Tmwet 

i.l The Use of lidw for _aiilsslons 
Source Opacity ■Deteraiinatfon, UB. Envi- 
ronmental Protection Agency. National En- 
forcement Inv^tlgatlons Center, Denver, 
CO. EPA-S30/1-7S-003-R. Arthur W. Dyb- 
daM, current edition [NTIS No. PB8l~ 

S.i Held Evaluation of Mobile Lld&r for 

■the' Measurement of Smoke Plume Opacity, 
WM, ^irtronttentaJ Protection .Agency, Na- 
tion^ Enforcement ^v^tlfs-tlons Center, 
Denver,, CO, ^A/HElC-TB-12a. Pebmary 
liTi. 

S.3 Remote M,eaaureanent of SmO'ke 
Plume Transmlttance Using Udar,, €:. S. 
Cook, O. W, Bethle. W, D. Conner <EPA/ 
RTP). Appllied Optics. 11„ pg 1742. August 

iif2. 

s.i Udar Studies of Stack Plumes In 
Rural and Urban l^vlronmenta, EPA-650/ 
i-fa-OOl, October 1073. 

SJ Ameri,can National S'tandard for the 
Safe Use of Lasere ANSI Z 136.1-17i, March 
S, Ii76. 

S.i U.S. Army Technl'^d Manu.al TB 
lifflD 27», Control of Hazards 'to Health 
from L^r Radiation, Pebru,ary liii. 

i.7 Liuer Institute' of America l^ser 
Safety Manual, 4th Edition. 

S.« U^. 'Department of Health. Educa- 
tion an,d Welfare,^ Repilations for the Ad- 
ministration and ailo'rce'Bnent of the Radl.- 
ation Control for Health :and Safety Act of 
Itea. January liti. 

S.i' Laser Safety Handbook, ,Alei M:allow. 
Leon Chftbot. Van Nostrand Rcinhold Co., 
Ii78. 



MbTHO'© 1'0— DET^LMlWATIOlf OF CjyjB'0.1f 
MOMO'Xmi ©tflSSIONS FbOll STA'T101f,ARY 

SoomcBs 
1. PHndpie mnd ApplieaWity 

1.1 .Principle. An ,lnte'fra.ted or conttauo'us 
g:as sample is extracted from a sampling 

potot and :an,alysEed for Mirbon m^onoxlde 
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'(CO') 'Content 'UsIng a Luft-type n©ndils,per- 
•1?€ Infrared analyier CNDIR) or equivalent. 
1.1 Applicability. Thii method Is wpll^^ 
Me for the determination of earbon monoi- 
ide emissions from ■tatlonary sour^i only 
when specified by the lest proc^dum for 
determlnlni compliance with new souree 
performance standards. The t«t procedure 
will Indlca^le whether a conttouous or :an In- 
te.rrated .sample te to be used.. 

1. Range and SensiUviiv 

2.1 Range. to 1,©M' ppm. 

2.2 iSe'nBltivlty. Minimum de'tectable con- 
centration is 2© ppm for a to l.OOO ppm 

span. 

S. Interferencm 

Any substance havlni a strong absorption 

of Infrared energy wlU, ln:terfere tO' some 
extent. For example, dlscrtmliiatlon ratios 
for water CH.O) and mrbon dioxide (CO,) 
are 3.S percent H,0 per 7 ppm CO and 10 
percent CO, ^r 10 ppm CO, r^pectlvely, 
for devices measurtng In the 1,500 to 3,000 
ppm, range. .Por devices measuring In, the 
to 100 ppm range, interference ratios can be 
as high as 3.5 percent H»0 per 28 ppm CO 
Mid 10 percent CO. per 50 ppm CO. The use 
of silica gel and ascarlte traps wUll alleviate 
the major ,lnt€r,ference problems. The meas- 
ured gas volume must be oarrected if th^e 
traps :are used,. 

4. Precision and. Accumcti 

4„1 Prec'Islo,n. The precision of most NDIR 

&n,alyze,rs. te ,approiImat^ly ±2 percc'nt of 
sp:aii. 

4.2 Accuracy, The accuracy of most NUm. 
analyzers :Is approximately ±S pc'rcent of 
span after 'calibration. 

5, Apparatus 

S.I Continuo''Us. Sample (Figure I'O-l). 

5.1.1 Probe. Stainless steel or sheathed 
Pyrex* glass, equipped with a filter to 
remove particulate matter. 

5.1.2 Alr-Cooled Condenser or Equl,'¥alent. 
To remove any excc'ss molst'ure',. 

SJ Integrated SMuple CFIfure 10-2). 

5.1.1 Probe. Stainless steel or iheathed 
Pyrex glasfi. equipped with a filter to 
rem'O'Ve particulate matter. 

5.2.2 Alr-Cooled Cond'enser or Equivalent. 
To remove :any excess mo,ls,ture., 

5.2.3 Valve, Needle valve, or 'equivalent, to 
'to adjust flow rate. 

5.2.4 Pump. Leak-free di&phragm type, or 
equivalent, to transport gas. 

5.2.5 Rate Meter. Rotameter, or equiva- 
lent, to measure a flow range frO'm i to 1,0 
Uter per mln, (0.03S efm). 



'> Mention of trade nam'es 'Or specific prod- 
ucte does not constitute e,ndO'rse',ment by the 
aivlronm,en,tal. Protection Agency. 
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.APPENDIX 7-6 

PUBLIC CONSULTATION PROVISIONS 



APPENDIX 7-i 
PUBLIC CONSULTATION PROVISIONS 



I. EMISSION LIMIT SErnNG- 

As noted in Appendix 7-3, the Ministry intends to provide for public consultation in the 
process of setting enforceable emission limits, including Standard Operating Procedures. 
The Ministry hopes to receive comments relating preferences or proposals addressing how 
this might be done in a fashion which will provide for meaningfnl input while avoiding 
unnecessary delays in the establishment of new emission limits. 

As also stated in Appendix 7-3, emission limits will be published in the Ontario Gazette 
and wilt not be finalized until 30 days have passed without any interested party initiating 
an appeal to the Environmental Assessment Board. The Board will decide whether to hear 
the appeal based on the merits of the written case presented by the appellant. 

Where an appeal is granted, a public hearing will be conducted to determine what emission 
limits should be set for the source under consideration. 



2. ISSUANCE OF CERTIFICATES OF APPROVAL 

The Approvals Branch has been charged with the task of establishing triggering criteria for 
approvals warranting public notification and information programs. These remain under 
development at this time. Such programs would be run at the expense of the applicant, 
i.e., the proponent would bear the expense of running advertisements for notification 

purposes and holding public meetings to inform the public of the proposal and gather 
community reactions so that concerns can be addressed. The proposed program, the 
reactions received and how they were handled must be submitted to the Ministry for 
review and approval. The Ministry is committed to public consultation in all phases of its 

activities. 
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